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Glossary of Acronyms and Abbreviations 


Most of the acronyms and abbreviations shown in the following table are not defined in the main 
text of this publication. Please use this table as a reference for defining these terms. 


AASHTO 
AC 
ACFC 
ACMS 
ADEQ 
ADOT 
AHRRC 
AHS 
ALISS 
APL 
AR-AC 
AR-ACFC 
ARS 
ASU 
ATC 
ATIS 
AVL 
BYU 
Caltrans 
CCP 
CCTV 
CIE 
CRM 
CVISN 
DOT 
DPS 


ENTERPRISE 


FHWA 
FM 
FWD 
FY 

G4 
GCNP 
GIS 
GOHS 
GPS 
GPS 
GTSAC 
HAR 


American Association of State Highway & Transportation Officials 
Asphaltic Concrete 

Asphalt Concrete Friction Course 

Advanced Construction and Maintenance Systems 
Arizona Department of Environmental Quality 
Arizona Department of Transportation 

Arizona Hospitality Research and Resource Center 
Automated Highway Systems 

Accident Location Identification Surveillance System 
Approved Products List 

Asphalt-Rubber Asphalt Concrete 
Asphalt-Rubber/Asphalt-Concrete Friction Course 
Arizona Revised Statutes 

Arizona State University 

Automatic Traffic Counter 

Advanced Traveler Information System 

Automatic Vehicle Location: GPS-enabled technologies 
Brigham Young University 

California Department of Transportation 
Communication and Community Partnerships 
Closed-Circuit TV 

Commission Internationale de L'Eclairage 

Crumb Rubber Modifier 

Commercial Vehicle Information Systems Network 
Department of Transportation 

Department of Public Safety 

Evaluation of New Technologies for Roads Program Initiatives in Safety and 
Efficiency 

Federal Highway Administration 

Frequency modulation 

Falling Weight Deflectometer 

Fiscal Year 

A type of guard rail 

Grand Canyon National Park 

Geographic Information System 

Governor’s Office of Highway Safety 

General Pavement Studies 

Global Positioning Satellite 

Governor’s Traffic Safety Advisory Council 
Highway Advisory Radio 
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HCRS 
HMA 
HMAC 
HOV 
HPC 
HPS 
IDMS 
IES 
ISPMMS 
ITD 
ITG 
ITS 

IV 
JLBC 
JPA 
LOS 
LPS 
LTAP 
LTPP 
MAG 
MH 
MOE 
MP 
MSE 
MPD 
MUTCD 
MVD 
N/A 
NAU 
NCAT 
NCHRP 
NOAA 
NTCIP 


NTPEP 
OGFC 
P3 


Highway Condition Reporting System 

Hot Mix Asphalt 

Hot Mix Asphaltic Concrete 

High Occupancy Vehicle 

High Performance Concrete 

High-Pressure Sodium 

Integrated Document Management System 
Illuminating Engineering Society 

Integrated Sign and Pavement Marking Management System 
Intermodal Transportation Division 

Information Technology Group 

Intelligent Transportation System 

Intelligent Vehicle 

Joint Legislative Budget Committee 

Joint Project Agreement 

Level of Service 

Low-Pressure Sodium 

Local Technical Assistance Program 

Long Term Pavement Performance 

Maricopa Association of Governments 

Metal Halide 

Measures of Effectiveness 

Milepost 

Mechanically-Stabilized Earth 

Multimodal Planning Division 

Manual on Uniform Traffic Control Devices 

Motor Vehicle Division 

Not Applicable 

Northern Arizona University 

National Center for Asphalt Technology 

National Cooperative Highway Research Program 
National Oceanographic and Atmospheric Administration 
National Transportation Communications for Intelligent Transportation 
Systems Protocol 

National Transportation Product Evaluation Program 
Open-Graded Friction Courses 

Pollution Prevention Plan 

Personal Computer 

Project Investment Justification 

Particulate Matter less than 10 microns in diameter 
Particulate Matter less than 2.5 microns in diameter 
Pavement Management System 

Product Resource Investment Deployment and Evaluation 
Research & Development 

Right-of-Way 

Request for Proposal 


vill 


RV Recreational Vehicle 


RWIS Roadway Weather Information System 

SAFETEA-LU Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy 
for Users 

SGC Sand-Gravel-Cobbles 

SHRP Strategic Highway Research Program 

SHSP Strategic Highway Safety Plan 

SPR State Planning & Research 

SPS Specific Pavement Studies 

SPUI Single-Point Urban Interchange 

SR State Route 

TAC Technical Advisory Committee 

TBD To Be Determined 

TEA-21 Transportation Equity Act for the 21° Century 

TI Traffic Interchange 

TNM Traffic Noise Model 

TRB Transportation Research Board 

TTI Texas Transportation Institute 

UDOT Utah Department of Transportation 

UofA University of Arizona 

VMS Variable Message Sign 

VOC Volatile Organic Compound 

VSL Variable Speed Limit 

WASHTO Western Association of State Highway & Transportation Officials 

WIM Weigh-in-Motion 


WSDOT Washington State Department of Transportation 
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Overview 


The Arizona Department of Transportation (ADOT) Research Center administers all research 
activities associated with State Planning & Research (SPR), Part II program funding. 


Research Center MISSION — To create, share, and apply knowledge in transportation systems and 
programs. 


Research Center VISION — To set the standard of excellence for transportation research, product 
evaluation and library services. 


The research program encompasses seven research emphasis areas: 


=» Environment 

« Intelligent Transportation Systems 
= Maintenance 

= Materials and Construction 

* Planning and Administration 

= Structures 

« Traffic and Safety 


The research program also includes the ADOT Product Evaluation Program. The review and 
acceptance of new products for possible use by ADOT is coordinated through this program. The 
Approved Products List (APL) is also maintained under the Product Evaluation Program. 


The Research Center houses and operates the main ADOT library. The library is maintained by a 
full time librarian. The library is open to ADOT employees, transportation faculty in Arizona 
universities, Arizona local and county transportation staff, and the public. The library catalog is 
available on the Internet. The library collection currently includes over 33,000 entries, including 
over 60 journal and magazine subscriptions. 


This ADOT Research Center annual work plan provides descriptions and progress updates for new 
and ongoing projects in the Fiscal Year (FY) 2012 Estimated State Planning & Research (SPR) 
Program, Part II. There are 68 research projects and 17 research support programs included in this 
year’s work plan. 


The Research Support section of this document provides a brief overview of budgets outside the 
direct research studies encompassed by the seven research emphasis areas. 


Also included in this work plan is the Publications Catalog for the Arizona Transportation 
Research Center, shown in Appendix 1, which lists all of the currently available research reports 
published by the ADOT Research Center. 


The Research Center completed eight projects during FY 2011, and published six of these, as shown 
in Table 1. 


TABLE 1 
Fiscal Year 2011 Published Research Projects 


Project 
ID # Title Manager 
SPR-493 Bridge Foundation Design Parameters and Procedures for Dimitroplos 

Bearing in SGC Soil 

SPR-602 Sampling and Analyses of Storm Water Runoff Kombe 
SPR-619 Antelope Movements North of Interstate 40 in Arizona Kombe 
SPR-624 Hazardous Materials Transportation in Arizona Kombe 
SPR-646* | AASHTOWare Turborelocation Software Development Kresich 
SPR-655 Identifying Customer-Focused Performance Measures Stewart 
SPR-660** | Arizona Transportation History Rost 
SPR-683 Feasibility Test of CAD Web Menus Odom 


* SPR-646 was a pooled fund study completed by AASHTO. 
**SPR-660 will be published in book format to honor Arizona’s Centennial. http://www.arizona100.org/. 


In addition, eight (8) projects were cancelled during fiscal year 2011. These projects are listed 
below: 


SPR-627, State-of-the-Art Evaluation of Traffic Detection and Monitoring Systems, was cancelled at 
the request of the Technical Advisory Committee. 


SPR-640, Cost-Effectiveness of Mobile Enforcement, was cancelled at the request of the Technical 
Advisory Committee. 


SPR-644 Continuum Damage Theory Applied for Asphalt Rubber Mixtures was cancelled at the 
request of the Technical Advisory Committee. 


SPR-645 Automatic Vehicle Location (AVL) and Maintenance Work Effort Tracking was cancelled 
at the request of the Technical Advisory Committee. 


SPR-652, Countermeasures to Reduce Large Truck Crashes was cancelled at the request of the 
Technical Advisory Committee. 


SPR-656, Asphalt Rubber Mixtures Susceptibility to Moisture Damage was cancelled at the request 
of the Technical Advisory Committee. 


SPR-674, Engineering Properties of Recycled ARFC Overlays was cancelled at the request of the 
Technical Advisory Committee. 


SPR-688, Effectiveness of Photo Enforcement in Phoenix Metro Area was cancelled at the request 
of the Technical Advisory Committee. 


Publications 


In addition to final research reports, the Research Center publishes the following items: 
= Research Notes—Four page summaries of individual research reports 
= Research Center newsletter 
=" Quick Studies—Results of fast, low cost research on issues ADOT faces 
= Annual Implementation Report—presentation of application of research 


= Research Program Manual—Policies and procedures governing State Planning and Research 
projects at the Arizona Transportation Research Center 


* Annual SPR Work Plan—Annual report on research projects underway at the Research 
Center. 


* Product Evaluation Program Annual Report—Annual report of ADOT’s Product Evaluation 
Program. 


= Peer Exchange Reports—Reports produced as a result of FHWA’s peer exchange program. 


Further information on completed projects may be obtained from the project managers. Copies of 
the published reports and other materials may be obtained from the Librarian. Telephone numbers 
and e-mail addresses for Research Center staff are shown in Table 2. Reports are also available on 
the Internet at: www.azdot.gov/research. 


TABLE 2 


RESEARCH CENTER CONTACT INFORMATION 


Research Center Staff 


Director 
Anne Ellis, Ph.D. 


Research Project Managers 
Frank Di Bugnara, PE 

Christ Dimitroplos, PE 

Jason Harris, MBA, PE 

Estomih (Tom) Kombe, Ph.D., PE 
Dianne Kresich 

Vacant 


Product Evaluation Program Manager 
Stephanie Huang, PE 


Librarian 
Dale Steele 


Technical & Administrative Support 
Evelyn Howell — Technical Editor 

Sandra Quijada — Administrative Assistant 
Student Assistant 


Telephone 


(602) 712-6910 


(602) 712-3137 
(602) 712-7850 
(602) 712-6927 
(602) 712-3135 
(602) 712-3134 
(602) 712-6348 
(602) 712-3137 


(602) 712-6430 


(602) 712-3138 


(602) 712-6346 
(602) 712-4052 


E-mail 


aellis@azdot.gov 


fdibugnara@azdot.gov 
cdimitroplos@azdot.gov 
jharris@azdot.gov 
ekombe@azdot.gov 
dkresich@azdot.gov 


shuang@azdot.gov 


dsteele@azdot.gov 


ehowell@azdot.gov 
squijada@azdot.gov 


Departmental Oversight of the Research Center 


The ADOT Research Council oversees the research effort. The Research Council evaluates and 
rates proposals for new research, including pooled fund projects, thereby selecting new research 
projects. The Council monitors project activity and implementation and provides guidance to the 
Research Center on the research program. The Council reviews technical advisory committee 
membership for research projects. The Council typically meets once per year to evaluate the major 
project proposals (budgets greater than $40,000) and holds one or two other business meetings 
during the year. 


Membership in the Research Council is voluntary. With the exception of the FHWA Arizona 
Division, there are no automatic or organizational positions on the Council. Members are appointed 


by the research director. 


Research Council members are shown in Table 3. 


Name 


TABLE 3 
Research Council 


Group 


Julio Alvarado 


Assistant State Engineer, Construction Group 


Matthew Burdick 


Director, Communication & Community Partnerships (CCP) 


John Carlson 


Assistant Director, Government Relations 


Anne Elllis - Chair 


Director, Transportation Research Center 


Dallas Hammit 


Deputy State Engineer, Operations 


Lonnie Hendrix 


State Maintenance Engineer, Maintenance Group 


Reed Henry Transportation Engineering Manager, Roadway Group 
Mark Hodges Director, Data Management and Analysis 
Kelly LaRosa Transportation Specialist, Federal Highway Administration (FHWA) 


Mike Manthey 


State Traffic Engineer, Traffic Group 


Sam Maroufkhani 


Deputy State Engineer, Development 


Jean Nehme 


State Bridge Engineer, Bridge Group 


Scott Nodes 


Traffic Standards Engineer, Traffic Group 


Mike Normand 


Director, Community Grant Services 


Floyd Roehrich, Jr. 


State Engineer, Intermodal Transportation Division 


Suzan Tasvibi-Tanha 


Strategic Business Services Manager, Information Technology Group 


Tim Tait Assistant Communication Director, CCP 

Wendy Terlizzi Statewide Program Manager, Water Quality Group 
Mary Viparina Assistant State Engineer, Roadway Group 

Todd Williams Director, Office of Environmental Services 


FHWA Stewardship Document and Performance Measures 


In March 2010, FHWA and ADOT jointly signed a new Stewardship Agreement authorizing ADOT 
to act on behalf of FHWA and enabling the expenditure of federal funds to carry out programs such 
as the State Planning & Research (SPR) program. Many of ADOT’s programs are enabled by 
FHWA, these are listed in the Stewardship document, which may be downloaded at 
http://www.fhwa.dot.gov/azdiv/stewagmt.htm. With this authorization comes accountability; for 
this reason and to lead to continuous improvement, performance measures have been created for all 
of these programs. For the Research Center, the Performance Measures are: 


1. Number of all studies with recommendations implemented or providing usable information. 
2. Percentage of studies completed within the approved schedule of the Work Plan. 


3. Distribution of research studies by discipline area (number of projects). The discipline or 
emphasis areas are: Environment; Intelligent Transportation Systems; Maintenance; 
Materials and Construction; Planning and Administration; Structures; and Traffic & Safety. 


4. Percentage of all studies with active sponsorship (authority to implement research project 
results). 


5. Average length of time to get new product applications assigned into evaluation. 


Performance/ Goal Reporting Reporting ae Fiscal 
Cc li Indicat Inst t F 
ompliance Indicator nstrumen requency Authority Year2011 
Number of all studies with Beaman) 
recommendations implemented or Trend P Annual (CY) Research 9 
Pe ; . ADOT 
providing usable information 
Percentage of studies completed within é 
theaporovedseheduleat newark Plan Trend Work Plan Annual (SFY) Research 75% 
E=12 
ITS =7 
Trend, M=6 
Distribution of research studies by Aligned by Work Plan Annual (SFY) Racasnih MC = 10 
discipline area (number of projects) state _ 
needs PA=9 
S=1 
TS=9 
Percentage of all studies with active 
sponsorship (authority to implement Trend Work Plan Annual (SFY) Research 66% 
research project results) 
sehen sa neal oe ie iis eee Annual (SFY) Research 8 
. : PP 6 Months Annual Report 
evaluation 


Budget 

Financial and statistical data including performance measures for FY 2011 are presented in the 
SPR Program Budgets and Program Statistics sections. The amount of new funding requested 
for FY 2012 is approximately $4 million. As of April 30, 2011, a total of $7,778,172 is available 
in funds carried forward. 


Summaries of current SPR projects are presented for each of the seven research emphasis areas, 
grouped by emphasis area. The FY 2012 budget is presented as three basic programs: 
Administration of Research (SPR-100), Research Projects SPR-704 through 718, and Portfolio 
Balance and Adjustment Projects (SPR-900); the three programs total to $3,998,400. 

Information regarding other types of projects may be found in the Research Support Programs 
and Pooled Fund Program sections, respectively. In FY 2012 we anticipate expenses for the 
publication of Arizona Transportation History (SPR-660) as well as two Peer Exchanges, one for 
the Research Center and one for Product Evaluation on a regional scale. These planned 
expenditures will be funded from the SPR-100 series budget line. 


The following tables list each of the ongoing research projects. Each project is classified in one 
of the following categories: E: Environment, I: Intelligent Transportation Systems (ITS), M: 


Maintenance, MC: Materials and Construction, PA: Planning and Administration, R: Research 
Support, S: Structures, and T: Traffic and Safety. 


State Planning & Research Funded Program 


TRB 


z 
z 
; 
w 
w 
z 
z 
z 
z 
z 
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| IDNo. _ Project Name (Short Title)’ Area 
SPR-995 Director's Special Projects 
SPR-996 Project Additions 


SPR-998 Budget Closeout 
SPR-999 Contingency Funds 


1. A “crosswalk” table relating these short titles to the full project titles (under which the project reports will 
be published) is included as Appendix 2. 


SPR-997 Participation Projects Eq 
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Statistics 


Eight (8) projects were completed, accounting for a budget of $600,765, in FY 2011 (July 1, 
2010 through June 30, 2011). The distribution of these projects by emphasis area is shown 
below. 


FY 2011 Project Completion Summary 


Category No. of Projects Funds Spent ($) 
Environment 3 286,941 
ITS 
Maintenance 
Materials & Construction 1 14,000 
Planning & Administration 4 299,824 
Structures 
(Traffic & Safety 

Totals 8 $600,765 


Projects Completed and Published Distribution 


Environment 
38% 


Planning & x 
Administration” Materials & 
49% ’\ Construction 


13% 


Projects Completed and Published Budget Distribution 


Environment 
Planning & 48% 
Administration 


50% 


Materials & 
Construction 
2% 
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There are 68 ADOT research studies in the current program. 


Current Research Projects 


Category Number of Projects *Budget ($) 
Environment 14 2,006,829 
ITS 8 1,052,900 
Maintenance 6 948,972 
Materials & Construction 12 2,452,378 
Planning & Administration 14 682,240 
Structures 3 370,000 
Traffic & Safety 11 1,280,000 
Totals 68 $8,793,319 
*Total budget amount allocated for each project by emphasis area. 
Project Distribution 
Traffic & Safety Environment 
16% 20% 
Structures 
4% 
. TS 
Planning & 12% 
Administration 
21% Maintenance 
Materials & 9% 
Construction 
18% 
Project Budget Distribution 
Traffic & Safety Environment 
Structures 15% 23% 
4% 
Planning & 
eo ITS 
: 12% 
Materials & Maintenance 
Construction 11% 
27% 
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Environment 


Environment — PROJECTS 


SPR-587, Evaluation of Salvage and Replanted Native Plants on ADOT Projects 


ADVANTAGE No./Name R0587 21P Salvaged Plants 
Investigator/Agency Judy Mielke Logan Simpson Design, Inc. 
Program Budget $75,000.00 FY Authorization 2005 
Contract Amount $74,973.60 Contract Date 06/05/2007 
Expenditures to date $74,973.60 Duration (months) 21 
Available Amount $26.39 Est. Completion Date 09/2011 
Percent complete 95% Project Manager Tom Kombe 
Project Sponsor LeRoy Brady 


PROBLEM STATEMENT 


ADOT in the construction of highway projects over the last 10 years has transplanted substantial 
quantities of plant species that provide a major contribution to the area ecosystem and visual 
quality of highway projects. The cost of this planting on many projects can run $200,000 to 
$300,000 per mile. On SR 87 and US 93 heavy emphasis was placed on salvaging and 
transplanting of Saguaros, Ocotillo, Barrel and Yucca and some native trees. The plants 
salvaged and replanted on projects are watered one or two years after replanting as plant 
establishment. Because of the nature of the plants they may not show survival or mortality until 
they have been in the ground for 3 to 8 years. Since a number of plantings have been in the 
ground 5 to 10 years an inventory based on the projects’ plantings with an evaluation of survival 
and mortality would benefit the planning, design and construction of projects. 


The salvage and replanting of plant materials can have a major visual and ecosystem effect on 
projects. At the present time no evaluations have been made that can contribute to our 
knowledge basis and towards improvement of project design. The Department annually spends 
several hundred thousand dollars per mile on salvaging and replanting on projects throughout the 
state. This would be a valuable expenditure when considering the cost for success and failure 
related to planting and re-establishment of these unique plants on highway projects 


The resulting benefits would include the following: 


= Since many of the species planted are in a time period when their survival or mortality can be 
determined, assessing the survival and mortality rate would provide information on species 
that salvage well and have a high level of survival. 

= Research the contributing factors for survival and mortality. 

= Develop additional criteria selection for salvage for replanting. 
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RESEARCH OBJECTIVES 
1. Quantify survivability rates of transplanted saguaros, ocotillos, barrels, and trees on 
selected ADOT projects. 
2. Quantify and compare survival rate of move-once saguaros to move-twice saguaros. 
3. Determine the cost effectiveness of salvaging move-once and move-twice saguaros. 
4. Quantify and compare the survival rates of small cacti and large cacti. 
5. Determine cost-effectiveness of salvaging small and large cacti 


EXPECTED IMPLEMENTATION 


ADOT has a number of projects now reaching an age where salvage and replanting materials 
could be evaluated to provide effective determinations. An evaluation of salvage techniques and 
establishment techniques would enable the Department monies to be spent more effectively. 


STATUS OF THE RESEARCH 


The study is currently awaiting final editing and publication. 


TECHNICAL ADVISORY COMMITTEE 


LeRoy Brady ADOT Roadside Development (Sponsor/Champion) 
Estomih (Tom) Kombe ADOT Research Center (Project Manager) 

Vicki Bever ADOT Natural Resources 

Michael Daehler ADOT Environmental Planning Group 

Steve Thomas FHWA Arizona Office 

Mathew Moul ADOT Globe District 

Ted Littlefield ADOT Construction Group 

Tao Fong ADOT Roadside Development 
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SPR-589, Determination of 404 Permit and Habitat Restoration Requirements 


ADVANTAGE No./Name RO589 21P 404 Permit 
Investigator/Agency George A. Ruffner, PhD EcoPlan Associates, Inc 
Program Budget $125,000 FY Authorization 2005 
Contract Amount $110,558 Contract Date 04/27/2007 
Expenditures to date $110,558 Duration (months) 15 
Available Amount $14,448 Est. Completion Date 09/30/2011 
Percent complete 95% Project Manager Tom Kombe 
Project Sponsor LeRoy Brady 


PROBLEM STATEMENT 


ADOT recognizes that with the construction of highway projects and to waters of the U.S. and 
important habitat areas that there is an opportunity to re-establish and enhance quality wildlife 
habitat areas. The present Permits frequently require planting on a replacement of 3 to 1 with up 
to 80% survival in the fifth year of the permit. Based on review of these permit areas it is 
becoming apparent that these requirements are beyond a naturally sustainable level with a 
number of projects falling short of these requirements. Since habitat and native planting has not 
been studied these criteria are based on assumptions beyond what the various ecological systems 
appear to be able to support especially in a drought. 


The present 7-year drought that we are experiencing has a very direct effect on the survivability 
of the plantings. At the present time no one area can provide information from which to make 
evaluations and determinations which would provide a basis for new project plantings and 
specifications. Values that are appearing with projects require additional time and effort of the 
various staff resources in setting up new projects and addressing value issues. 


The resulting benefits would include the following: 


* ADOT will be able to develop guidelines that recognize most successful species for 
planting for habitat restoration. 

= Restoration of areas has a benefit not only to wildlife but also from a visual standpoint of 
the highway traveler. 

= Development of guidelines would establish some uniformity and a basis for negotiations 
for 404 Permits (Clean Water Act, Section 404, regulating waste discharges to Waters of 
the United States) and habitat replacement with other agencies. 

= At the present time with values on existing projects, replanting is expensive and may be 
non-productive. 


RESEARCH OBJECTIVES 


1. Identify Section 404 permits and habitat restoration requirements for ADOT projects that 
are under construction and within the reporting period for completion (3 to 5 years). 
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2. Assess the progress of the mitigation plantings towards meeting the section 404 permit 
habitat restoration mitigation requirements. 

3. Determine what plant species and 5-year density levels are reasonable and sustainable as 
related to reference plot conditions in nearby undisturbed habitats. 

4. Develop criteria and guidelines for habitat establishment or replacement suitable for 
ADOT use in mitigation areas required by section 404 permits or for similar planting 
efforts that may be required by other agencies. 


EXPECTED IMPLEMENTATION 


At the present time we estimate ADOT spends over several thousand dollars a year for plantings 
on various projects throughout the state. Evaluations 3 or 4 years after these plantings are being 
made are beginning to indicate that many of these plantings are being made beyond the naturally 
sustainable level. The research would provide additional direction to the Department on realistic 
expectations and commitments. 


STATUS OF THE RESEARCH 


The study is currently awaiting final editing and publication. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


LeRoy Brady ADOT Roadside Development (Champion/Sponsor) 
Tom Kombe ADOT Research Center (Project Manager) 

Vicki Bever ADOT Natural Resources 

Michael Daehler ADOT Environmental Planning Group 

Steve Thomas FHWA Arizona 

Mathew Moul ADOT Globe District 

Ted Littlefield ADOT Construction Group 

Tao Fong ADOT Roadside Development 
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SPR-600, Effectiveness of Microbe Application to Petroleum Spills at Crash Sites 


ADVANTAGE No./Name RO6O00 21P Petroleum Spills 
Investigator/Agency Norm Weiss N Weiss Associates, Inc 
Program Budget $15,000 FY Authorization 2005 
Contract Amount $15,000 Contract Date 04/04/2006 
Expenditures to date $15,000 Duration (months) 27 
Available Amount 0 Est. Completion Date 09/30/2011 
Percent complete 95% Project Manager Tom Kombe 
Project Sponsor Travis Qualls 


PROBLEM STATEMENT 


Hundreds of private and commercial vehicles crash on ADOT roadways yearly, often releasing 
fuel tank and engine contents onto ADOT property. This may result in soil contamination above 
regulatory action levels. Runoff from roadways is a nationally recognized storm water quality 
threat, prompting the California Department of Transportation, for example, to build extensive 
storm water protection devices. Storm water quality issues at ADOT have been addressed by a 
consent decree from ADEQ. 


Petroleum releases from crashes pose a threat to storm water quality (both natural rain and runoff 
from fire departments at the crash site) and adjacent soils. One method commonly used to 
mitigate petroleum-contaminated soils is the application of petroleum-eating microbes to 
affected areas. ADOT would benefit from a research project, which would begin to answer these 
questions: 


1. What environmental benefit, as measured by standard soil testing, might ADOT expect to 
obtain from applying a microbe solution to crash site spills as part of our first response to 
the incident? 

2. How much would it cost to equip ADOT response teams to apply microbe solution? 


The TRIS database contains 97 abstracts on storm water topics and 2 abstracts on petroleum 
contaminated soils. The Research in Progress database contains 43 abstracts on storm water 
topics and 1 on petroleum-contaminated soils. None were found that examined the impact of 
microbe application on a per-release (per crash, in this case) basis. 


RESEARCH OBJECTIVES 


1. Assess the effectiveness of microbe application by analyzing treated and untreated 
samples in a controlled field environment. 

2. Determine the cost per response vehicle of preparing teams to apply microbe solution. 

3. If applicable, recommend one or more microbe products for use by first response teams. 
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At a minimum the following tasks will be undertaken: 
— Meet with project TAC to review the scope of work and work plan. 
— Review the existing literature on microbe application, including asking microbe product 
manufacturers for input on applicable research. 
— Select a research site or sites as necessary. 
— Prepare, maintain, sample, and clean up test plots 
— Prepare a detailed final report. 
— Present results to the Research Council. 


EXPECTED IMPLEMENTATION 


The research will provide data that will enable the Agency to decide if it is cost effective to 
provide crash response teams with microbe application capability. Process owner of the study 
would be the Safety and Health Section. If implemented, the microbe application process would 
be owned by local maintenance groups/teams. 

STATUS OF THE RESEARCH 


The study is currently awaiting final editing and publication. 


TECHNICAL ADVISORY COMMITTEE 


Travis Qualls ADOT Safety and Health (Sponsor/Champion) 
Tom Kombe ADOT Research Center (Project Manager) 
Courtney Perrier-Bear ADOT Emergency Response 

Steve Thomas FHWA Arizona Office 

Danny Peterson ASU Environmental Technology Management 
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SPR-603, Evaluation of Measures to Minimize Wildlife-Vehicle Collisions & Maintain 
Wildlife Permeability — Kohls Ranch Section, State Route 260 


ADVANTAGE No./Name RO603 18P SR 260 Elk Study 
Investigator/Agency Ray Schweinsburg Arizona Game and Fish Department 
Program Budget $166,313 FY Authorization 2006 
Contract Amount $166,313 Contract Date 11/10/2005 
Expenditures to date $157,908 Duration (months) 32 
Available Amount $8,405 Est. Completion Date 09/30/2011 
Percent complete 95% Project Manager Tom Kombe 
Project Sponsor Bruce Eilerts 


PROBLEM STATEMENT 


Under Phase I (2004-2004) of the SR 260 research project we recorded 4,001 animals with video 
camera systems at the 1° 2 underpasses (UP), comparing use (e.g., 68% passage rate) and 
behavioral response. Based on this data, ADOT made major design changes to the UP on the 
Kohls Ranch (KR) Section. We accrued 101,500 fixes from 33 elk fitted with GPS satellite 
tracking collars, and identified 3,057 highway crossings and assessed permeability. This data 
was used to determine the extent of elk-proof fencing needed to intercept and funnel elk to UP, 
maximizing UP effectiveness. In the KR Section, adding fencing to 25% of the section is 
projected to intercept 60% of the elk crossings. We compared GPS crossings to nearly 500 
wildlife-vehicle collisions (WVC) from 1994-2004, and compared collisions before and after 
highway reconstruction. Under Phase II (2004-2006), we’ve fitted 29 elk and 7 whitetail deer 
with GPS collars. Video surveillance has been ongoing at 4 UP on the Christopher Creek (CC) 
Section since 2004, with 1,158 animals recorded; passage rates have been low (23%). With 
additional UP video assessment, we will be able to conduct multivariate analysis of factors 
affecting wildlife use and UP effectiveness and assess long-term changes in usage. This project 
will provide long-term data on wildlife use of UP and permeability, as well as assess the 
effectiveness of adaptive management changes made on the KR Section. 


In summary, project benefits include - 1) Highway safety - WVC reduction, 2) enhanced long- 
term research and insights for future application, 3) increased effectiveness of wildlife measures, 
4) enhanced standing for ADOT on liability issues involving WVC, 5) enhanced decision 
making on future highway applications, 6) continued commitment to sound project management 
principals, 7) national leadership in innovative application of UP. 


RESEARCH OBJECTIVES 


1) Analyze collisions to assess effectiveness of UP and fencing in reducing WVC, 2) install 
video camera system to assess wildlife use of the new KR Section UP, 3) fit 6 elk with GPS 
collars on the KR Section, and track those collared in Phase II to assess elk permeability after 
reconstruction, 4) continue to monitor the 6 UP with video systems already in place to yield 
long-term data, and 5) continue to work closely with ADOT managers to improve the 
effectiveness of wildlife measures. 
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EXPECTED IMPLEMENTATION 


The results of our management-oriented research will support ongoing adaptive management 
with ADOT to develop and implement effective UP structures and determine fencing needs. 
Insights from this research will be used to develop guidelines for future underpasses. 


STATUS OF THE RESEARCH 


The study is currently awaiting final editing and publication.. 


TECHNICAL ADVISORY COMMITTEE 


Bruce Eilerts ADOT Natural Resources (Sponsor/Champion) 
Tom Kombe ADOT Research Center (Project Manager) 
Doug Brown Arizona Dept. of Administration 

Norris Dodd Arizona Game & Fish Dept. (retired) 

Ray Schweinsburg Arizona Game & Fish Dept. 

Steve Thomas FHWA Arizona Office 

Terry Brennan Tonto National Forest 
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SPR-626, State Route 64 Wildlife Accident Reduction Study Monitoring 


ADVANTAGE No./ Name R0626 19P SR 64 Wildlife Accident Reduction 
Investigator/Agency Ray Schweinsburg Arizona Game and Fish Department 
Program Budget $195,600 FY Authorization 2007 
Contract Amount $195,600 Contract Date 07/27/2007 
Expenditures to date $185,712 Duration (months) 36 
Available Amount $9,888 Est. Completion Date 09/30/2011 
Percent complete 95% Project Manager Tom Kombe 
Project Sponsor John Harper 


PROBLEM STATEMENT 


Highways cause direct mortality to wildlife from wildlife-vehicle collisions (WVC) and create 
barriers to crossing animals. With increasing motorist use of Arizona’s rural highways, these 
impacts are intensifying, as are safety and property damage concerns with WVC. For State 
Route (SR) 64, the main highway access to the Grand Canyon, a proactive Wildlife Accident 
Reduction Study was completed in 2006. This study addressed the high incidence of WVC 
along 50 miles of this high traffic volume highway; WVC accounted for 48% of all accidents 
from 1998-2003. This purpose of the study was to identify and evaluate alternatives to reduce 
WVC (and enhance permeability) for incorporation into a feasibility study being developed for 
the reconstruction of SR 64; this study identified numerous sites for future passage structures. 
However, this report also identified interim monitoring needs to provide information or address 
questions in support of the feasibility study and future reconstruction. 


RESEARCH OBJECTIVES 


To address the monitoring needs in the SR 64 Wildlife Accident Reduction Study, the research 
objectives of this proposed project include: 


1. Assess elk, mule deer, and pronghorn movements, highway crossing patterns, and 
distribution relative to SR 64 and determine permeability across the highway corridor. 


2. Investigate the relationships of elk, mule deer, and pronghorn highway crossing and 
distribution patterns to vehicular traffic volume along SR 64. 


3. Assess the degree to which the existing Cataract Canyon Bridge is currently used by 
wildlife for below-grade passage. 


4. Investigate wildlife-vehicle collision patterns along SR 64 and relationships to elk, 
mule deer, and pronghorn movement and highway crossing patterns. 


5. Assess the degree to which SR 64 and other northern Arizona highways have affected 
gene flow and genetic diversity among pronghorn populations (NOTE: this is an 
OPTIONAL objective dependent on additional funding). 
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6. Develop recommendations to enhance elk, mule deer and pronghorn highway 
permeability though the application of wildlife passage structures and ungulate-proof 
fencing. 


EXPECTED IMPLEMENTATION 


The results will be used to refine plans for reconstruction of SR 64 to meet wildlife passage and 
permeability as part of the feasibility study being conducted, as well as be incorporated into 
scientific journal manuscripts and compliment wildlife-highway research collected elsewhere in 
Arizona. 


STATUS OF THE RESEARCH 


The study is currently awaiting final editing and publication. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


John Harper ADOT Flagstaff District (Sponsor) 

Justin White ADOT Flagstaff District (Champion) 

Tom Kombe ADOT Research Center (Project Manager) 
Ray Schweinsburg Arizona Game and Fish Department 

Jeff Waters U.S. Forest Service, Kaibab NF 

Steve Thomas FHWA Arizona 
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SPR-647, Elk Movements Associated with a High-Traffic Highway: Interstate-17 


ADVANTAGE No./Name R0647 20P I-17 Elk Study 
Investigator/Agency Ray Schweinsburg Arizona Game and Fish Department 
Program Budget $250,000 FY Authorization 2008 
Contract Amount $250,000 Contract Date 02/04/2008 
Expenditures to date $190,252 Duration (months) 30 
Available Amount $59,748 Est. Completion Date 10/31/2011 
Percent complete 85% Project Manager Tom Kombe 
Project Sponsor John Harper 


PROBLEM STATEMENT 


Wildlife-vehicle collisions (WVC) cause tremendous property damage, human injuries and 
deaths, and substantial mortality to wildlife. Highways present barriers to the free movement of 
wildlife from reduced permeability and can fragment and isolate populations. Insights gained 
from ADOT Research Center-funded research along State Route (SR) 260 (Dodd et al. 2007) 
illustrated the impact of highway reconstruction on WVC and elk permeability, as well as the 
benefit (to safety, wildlife, and economics) of mitigation measures such as underpasses and 
fencing to reduce WVC and promote elk permeability. This study also shed light on the 
relationships to vehicular traffic volume to wildlife passage. Traffic on SR 260 (< 9,000 AADT) 
only occasionally posed a barrier to elk during peak volume periods. A small proportion of the 
elk (22%) crossed the highway frequently (>0.4 crossings/day), yet accounted for 87% of the 
collisions with vehicles. 


WVC along Interstate-17 (I-17) present a significant safety and liability concern, particularly 
those involving elk between MP 310-325 where WVC constitute the single greatest cause of 
crashes. ADOT funded an ongoing pilot study assessment of elk movements and permeability 
here in 2005. Preliminary results of this study show that I-17 presents a significant barrier to 
wildlife passage compared to SR 260, owing to its high traffic volume (>17,500 AADT); we 
suspect that like SR 260, relatively few elk account for most accidents, though our small sample 
size has yet to include such elk. The potential exists in working with the ADOT Flagstaff 
District to address the incidence of WVC through fencing that will link existing structures (e.g., 
bridges and large box culverts) to create wildlife passages, which may also improve wildlife 
permeability as done on SR 260. Research here will complement that done on SR 260 and 
provide valuable insights into the impact of high traffic volumes on wildlife (heretofore only 
theoretical) and ability to mitigate highway impact under such traffic volumes. 


RESEARCH OBJECTIVES 


This project will continue and expand upon a pilot elk movements study ongoing since 2005. 
Objectives include: 


1) Assess elk movements, distribution, and crossing patterns, and assess elk permeability by 
GPS telemetry. 
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2) Investigate the relationships of elk crossing and distribution patterns to traffic volume 
(using a newly installed traffic counter). 


3) Validate and refine our model assessing the influence of various environmental 
parameters developed for SR 260. 


4) Investigate wildlife-vehicle collision patterns. 


5) Develop recommendations for the retrofitting of existing and reconstruction of new 
wildlife passage structures and other mitigations to reduce WVC and promote 
permeability. 


EXPECTED IMPLEMENTATION 


The results of this project will be used by the ADOT Flagstaff District to develop short-term 
strategies to reduce WVC and promote wildlife permeability along I-17 through fencing of high 
incidence elk crossing zones and collision hotspots. The results will also be integrated into 
design concept planning for future reconstruction. 


STATUS OF THE RESEARCH 


The data collection phase of the project is nearing completion. The research team effort will 
then shift to data analysis and report writing. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


John Harper ADOT Flagstaff District (Sponsor) 

Justin White ADOT Flagstaff District (Champion) 

Tom Kombe ADOT Research Center (Project Manager) 
Sreelatha Gajula ADOT Traffic Group 

Chuck Howe ADOT Environmental Services 

Steve Thomas / Mary Frye © FHWA Arizona 

Ray Schweinsburg Arizona Game and Fish Department 

Chris Fetzer Northern Arizona Council of Governments 
Henry Provencio U.S. Forest Service 
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SPR-650, Predicting Desert Tortoise (Gopherus agassizzii) Habitat and Identifying Movement 
Patterns within the Proposed Highway 95 Realignment 


ADVANTAGE No./Name RO65020P Hwy 95 Desert Tortoise Habitat 

Investigator/Agency Ray Schweinsburg Arizona Game and Fish Department 

Program Budget $346,000 FY Authorization 2008 

Contract Amount $346,000 Contract Date 02/04/2008 

Expenditures to date $311,000 Duration (months) 32 

Available Amount $35,000 Est. Completion Date 12/31/2011 

Percent complete 90% Project Manager Tom Kombe 
Project Sponsor Victor Yang/ Julie Alpert 


PROBLEM STATEMENT 


State Route 95 has been proposed for expansion through one of the important desert tortoise Key 
Habitat Areas (KHA) within the State, and could irreversibly fragment the area if not properly 
placed and designed. Preliminary work within the KHA suggests a correlation between tortoise 
activity and Aridisol soil types, and shows promise as a tool to assist in proper placement of the 
new highway. Without this tool biologists lack the ability to predict and quantify important 
tortoise areas, and therefore fully assess the threat from the proposed Highway 95 project. Once 
proper placement of the alignment is determined, specific crossing structures to facilitate safe 
tortoise passage is needed. Two general variables are critical to the success of wildlife crossings: 
location and design. To determine the number and location of crossing structures, tortoise 
movement patterns must be understood prior to highway design. Finally, the proper type of 
crossing structures must be incorporated at each previously identified location so as to ensure an 
effective wildlife mitigation package for this highway project. 


RESEARCH OBJECTIVES 


1. Develop and validate a soil-based predictive model for desert tortoise occupancy to 
quantify potential impacts from proposed SR 95, and to recommend specific placement 
of the alignment. 


2. Using GPS tracking devices, identify areas along the proposed SR 95 realignment for the 
potential placement of underpass structures to facilitate safe tortoise passage. 


3. Determine effectiveness of existing crossing structures and associated fencing 
constructed to facilitate the crossing of desert tortoises on Highway 93. 


4. Provide recommendations for improvement and assess feasibility of similar mitigation for 
proposed Highway 95 project in the Black Mountain area. 


EXPECTED IMPLEMENTATION 


This project will help ADOT with compliance issues relevant to this sensitive species. Results 
for this project will allow for roadway designers to place the new highway 95 realignment in an 
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area that has the least impact on desert tortoises, thereby reducing any possible delays caused by 
litigation. In addition, results from this study will allow for the most efficient placement of 
roadway underpasses for desert tortoises, potentially saving dollars from arbitrarily placing 
structures where they are not needed. 


STATUS OF THE RESEARCH 


A draft final report for the project was reviewed by the technical panel. The research team is 
currently making necessary revisions and editing before resubmitting the final document. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Julie Alpert 

Victor Yang 

Tom Kombe 

Michael Ingraldi 

Siobhan Nordhaugen 
Mike Kondelis 

Ray Schweinsburg 

John Reid 

Steve Thomas/ Mary Frye 


ADOT Kingman District (Co-Sponsor/Champion) 
ADOT Roadway Engineering (Co-Sponsor) 
ADOT Research Center (Project Manager) 
Arizona Game and Fish Dept. 

ADOT Natural Resources 

ADOT Kingman District 

Arizona Game and Fish Dept, Research Branch 
U.S. Bureau of Land Management 

FHWA Arizona 
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SPR-659, Genetic Variation of Pronghorn across US Highway 89 and State Route 64 


ADVANTAGE No./Name RO659 20P Genetic Variation of Pronghorn 
Investigator/Agency Tad C. Theimer, Ph.D. Northern Arizona University 
Program Budget $15,000 FY Authorization 2008 
Contract Amount $15,000 Contract Date 05/07/2008 
Expenditures to date $11,780 Duration (months) 16 
Available Amount $3,220 Est. Completion Date 09/30/2011 
Percent complete 95% Project Manager Tom Kombe 
Project Sponsor John Harper 


PROBLEM STATEMENT 


Based on behavioral observations, the barrier effect from highways is likely greater on 
pronghorn than most other large mammal species, including bighorn. During extensive VHF- 
telemetry studies in northern Arizona over several years, Richard Ockenfels and colleagues with 
the Arizona Game and Fish Department never documented a successful pronghorn crossing of a 
paved and fenced highway. Relatively recent population bottlenecks in northern Arizona 
combined with the separation caused by roads and associated right-of-way fencing may indicate 
an even more dramatic level of isolation than those identified by Epps and colleagues for bighorn 
in 2005. Genetic markers to determine the effect of highways on pronghorn genetics have 
already been developed, but have not been used in this context. 


Given the degree to which highways are known to block pronghorn movements, the depressed 
nature of current pronghorn populations in northern Arizona, and the fact that U.S. Highway 89 
and State Route 64 will be reconstructed in the future to accommodate increasing volumes of 
traffic, the challenge before us is to determine if and how pronghorn populations in northern 
Arizona can be reconnected to maintain population viability into the future. Information gained 
from this research may help justify the implementation of such passage structures to 
accommodate pronghorn movement. 


RESEARCH OBJECTIVES 


The objective of this study is to determine whether genetic samples collected from pronghorn on 
opposite sides of US89 and SR64 indicate greater genetic difference than expected if the 
highway were not acting as a barrier to movement. Specific tasks will include; 

1) Extract DNA from pronghor samples collected by AZGFD personnel along US 89 and 
SR 64. 

2) Analyze those samples using microsatellite markers to determine whether populations on 
opposite sides of the highway are more genetically distinct than expected if the highway 
were not acting as a barrier to movement. 

3) To prepare annual and final written reports interpreting the results of our genetic analysis 
and whether they support the hypothesis that highways have resulted in genetic 
differentiation. 
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EXPECTED IMPLEMENTATION 


Information gained from this project will document the potential for highways to genetically 
isolate pronghorn populations. These data will inform decisions about the feasibility and 
importance of mitigating highway upgrades via measures such as population augmentation or 
creating crossing opportunities for pronghorn across Arizona roadways. 


STATUS OF THE RESEARCH 


The study is currently awaiting final editing and publication. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


John Harper ADOT Flagstaff District (Sponsor) 

Justin White ADOT Flagstaff District (Champion) 

Tom Kombe ADOT Research Center (Project Manager) 
Chuck Howe ADOT Environmental Services 

Sreelatha Gajula ADOT Traffic Group 

Cary Thompson U.S. National Forest Service 

Pamela Kyselka Navajo Fish and Wildlife 

Steve Thomas /Mary Frye FHWA Arizona 

Ray Schweinsburg Arizona Game and Fish Department 
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SPR-677, Evaluation of Measures to Promote Desert Bighorn Sheep Highway Permeability: 
US Highway 93 


ADVANTAGE No./Name RO677 21P US 93 Bighorn Sheep Study 
Investigator/Agency Ray Schweinsburg Arizona Game and Fish Department 
Program Budget $185,000 FY Authorization 2009 
Contract Amount $185,000 Contract Date 02/13/2009 
Expenditures to date $31,504 Duration (months) 33 
Available Amount $153,496 Est. Completion Date 06/30/2012 
Percent complete 75% Project Manager Tom Kombe 
Project Sponsor Michael Kondelis 


PROBLEM STATEMENT 


One of the most pervasive impacts of highways on wildlife is the barrier effect that results in 
diminished habitat connectivity and permeability. Highways block animal movements between 
seasonal ranges or other vital habitats, fragment habitats and populations, reduce genetic 
interchange, and disrupt viable population processes. Recent research on desert bighorn sheep 
movements and crossing patterns adjacent to US 93 point to the barrier created by this highway 
through the largest bighorn sheep populations in Arizona, as well as the impact of bighorn- 
vehicle collisions. US 93 (MP 2-17) is planned for reconstruction from a 2-lane to a 4-lane 
divided highway beginning in either late 2008 or early 2009. Concerns exist that this 
reconstruction could further fragment bighorn habitat and contribute to increased bighorn-vehicle 
collisions. Wildlife passage structures have shown benefit in promoting passage for a variety of 
wildlife species, have reduced the incidence of wildlife-vehicle collisions, and yielded 
substantial economic benefit. As such, the Arizona Department of Transportation (ADOT) plans 
to construct 3 wildlife overpasses (the first in the state) with fencing linking the structures to 
promote bighorn permeability across the US 93 corridor. This represents a tremendous 
commitment on the part of ADOT and warrants thorough evaluation to assess the efficacy of 
overpasses in promoting permeability, particularly since few overpasses exist in North America. 
To assess the efficacy of the planned US 93 wildlife overpasses in promoting permeability, it is 
necessary to compute bighorn passage rates as an objective metric, comparing passage rates 
before (phase I; 2 years, before and during construction) and after construction of the planned 
passage structures is completed (phase II; 2 years, future funding). This funding request covers 
phase I. It is anticipated that once completed, wildlife use of the overpasses will be monitored 
by video surveillance. 


RESEARCH OBJECTIVES 


This proposed research project will add greatly to our understanding of desert bighorn sheep- 
highway relationships and the effectiveness of planned overpasses to promote permeability. 
Specific objectives include assessing: 
1. Desert bighorn sheep movement and highway crossing patterns, and calculate 
permeability across the highway corridor before and after overpasses are constructed. 
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2. Spatial and temporal relationships of bighorn highway crossing patterns to vehicular 
traffic volume. 

Wildlife-vehicle collision patterns. 

Impact of highway construction activities on bighorn sheep. 

5. Wildlife use of wildlife overpasses and jump-outs. 


ga 


EXPECTED IMPLEMENTATION 


The results of this project will validate the benefit of overpasses in promoting bighorn 
permeability, and will be used by highway and wildlife departments across North America to 
address wildlife permeability. The results and insights will also be integrated into design 
concept planning for future highway reconstruction as well as new construction. 


STATUS OF THE RESEARCH 


Data collection phase of the project is winding down as the project effort transitions into the data 
analysis and draft report writing phase. A no-cost time extension of the project agreement will 
be filed to allow some additional time to conclude the study and the ensuing report reviews. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Michael Kondelis ADOT Kingman District (Sponsor) 

Julie Alpert ADOT Kingman District (Champion) 
Tom Kombe ADOT Research Center (Project Manager) 
Steve Thomas/ Mary Frye FHWA Arizona 

Trevor Buhr Arizona Game and Fish Dept. 

John Reid U.S. Bureau of Land Management 

Jim Holland U.S. National Park Service 

Ross Haley U.S. National Park Service 

Jerry Hickman U.S. Bureau of Reclamation 
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SPR-689, Performance Evaluation of a Highway Fencing Retrofit for Wildlife: I-17 Munds 
Park to Woods Canyon 


ADVANTAGE No./Name RO689 22P I-17 Fencing for Wildlife: Munds Park 
Investigator/Agency Pending Pending 
Program Budget $170,000 FY Authorization 2010 
Contract Amount - Contract Date Pending 
Expenditures to date - Duration (months) Pending 
Available Amount - Est. Completion Date Pending 
Percent complete 0% Project Manager Tom Kombe 
Project Sponsor John Harper 


PROBLEM STATEMENT 


Interstate-17 is the primary route connecting Phoenix to Flagstaff and is the main artery serving 
northern Arizona and supporting the transport of goods along I-40 to the east and west. 
Interstate-17 is traveled by millions of tourists each year visiting area national parks (NP) and 
recreation areas, including the Grand Canyon NP, Petrified Forest NP, Sunset Crater National 
Monument, Glen Canyon Recreation Area, etc. As Arizona continues to grow, traffic on I-17 
will also increase. This stretch of highway is considered one of the highest elk-vehicle collision 
areas in Arizona; the majority of these collisions (97%) occur between Stoneman Lake Road and 
Flagstaff. Further, I-17 is considered a very high volume highway, and as such, is predicted to 
pose a significant barrier to wildlife (Mueller and Berthoud 1997). Wildlife passage structures 
have shown benefit in promoting passage for a variety of wildlife species, have reduced the 
incidence of wildlife-vehicle collisions, and yielded substantial economic benefit (Dodd et al. 
2007). As such, ADOT has committed funds to support a SAFETEA-LU project that will link 
existing bridges and transportation interchanges to reduce elk-vehicle collisions and promote 
permeability across the I-17 corridor. This represents a tremendous commitment on the part of 
ADOT and warrants thorough evaluation to assess the efficacy of this fencing in promoting 
permeability, particularly since few retrofit opportunities have been attempted and can lead to 
future cost-savings and accident reductions for many highways throughout Arizona and the rest 
of the nation. Research here will also complement that ongoing on SR 260, I-17, US 89, SR 64, 
and Interstate 40 and provide valuable insights into wildlife-highway interactions for a range of 
wildlife and approaches to mitigate highway and traffic impacts. 


RESEARCH OBJECTIVES 


Specific objectives include assessing: 

1. Elk movement and highway crossing patterns, including calculating permeability across 
the highway after fencing is constructed to compare to movement patterns and 
permeability evaluated during pre fencing research. 

Movements of wildlife through the bridges and transportation interchanges. 
3. Wildlife-vehicle collision patterns following implementation of fencing. 


I 
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EXPECTED IMPLEMENTATION 


The results of this project will validate the benefit of a “retrofit” of existing structures in 
reducing elk-vehicle collisions while promoting elk permeability, and will be used by highway 
and wildlife departments across North America to address wildlife permeability. The results and 
insights will also be integrated into design concept planning for future highway reconstruction as 
well as similar potential opportunities throughout AZ. This project will begin immediately 
following the installation of SAFETEA-LU/ Flagstaff District funded elk fencing and escape 
mechanisms. 


STATUS OF THE RESEARCH 


The project is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


John Harper ADOT Flagstaff District (Sponsor) 

Justin White ADOT Flagstaff District (Champion) 

Tom Kombe ADOT Research Center (Project Manager) 
Chuck Howe ADOT Environmental Services 

Ray Schweinsburg Arizona Game and Fish Department 
Sreelatha Gajula ADOT Traffic Group 

Mary Frye FHWA Arizona 

Chris Fetzer Northern Arizona Council of Governments 
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SPR-696, SB2010-34: A Preliminary Study of Climate Adaptation Issues for the Statewide 
Transportation System in Arizona 


ADVANTAGE No./Name RO696 21P Climate Adaptation Issues 
Investigator/Agency Pending Pending 
Program Budget $25,000 FY Authorization 2011 
Contract Amount - Contract Date Pending 
Expenditures to date - Duration (months) - 
Available Amount $25,000 Est. Completion Date - 
Percent complete 0% Project Manager Tom Kombe 
Project Sponsor Thor Anderson 


PROBLEM STATEMENT 


The effects of climate change upon a statewide transportation system will impact the decision 
making process for the entire transportation agency. Addressing the need for adaptation to 
climate change impacts will demand, among other things, the development of mitigation 
strategies for greenhouse gas emissions and organizational climate change adaptation strategies 
and procedures. This study can serve to identify the areas of vulnerability to climate change, and 
the elements of an organizational strategy for adaptation within the transportation system. The 
study will establish an avenue for information exchange between all key players in developing a 
statewide transportation climate adaptation framework. 


RESEARCH OBJECTIVES 

1. Identify areas of vulnerability to climate change. 

2. Develop an outline for adaptation to transportation climate change impacts at a statewide 
level. 

3: Develop an ADOT agency wide education and dialogue on climate change adaptation. 


EXPECTED IMPLEMENTATION 


The team will prepare an executive summary for ADOT distribution that will outline the 
findings. The product will be formatted as an E-publication for web and newsletter postings. It is 
expected that review of the finding will lead to other projects such as establishing a climate 
adaptation database, identifying and mapping climate vulnerable transportation infrastructure, 
and communication with other statewide agencies concerning infrastructure climate adaptation 
and ecosystems. 


STATUS OF THE RESEARCH 


The project is not yet underway. 
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TECHNICAL ADVISORY COMMITTEE (TAC) 


Thor Anderson 

Charles M Beck 

Tom Kombe 

Mary Frye/ Meesa Osani 
Ed Stillings 

Michael Traubert 
Beverly Chenausky 
Donald Muller 

Kristen Keener Busby 
Orrin Shaw/ Victor Yang 


ADOT Environmental Planning (Sponsor) 
ADOT Environmental Planning (Champion) 
ADOT Research Center (Project Manager) 
FHWA Arizona 

FHWA Arizona 

ADOT Environmental Services 

ADOT Air Quality Programs 

ADOT Systems Planning and Programming 
ADOT Sustainable Communities 

ADOT Roadway Engineering 
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SPR-700, SB2010-36: Stormwater Enhancement Study: Upper Granite Creek, Prescott, 


Arizona 
ADVANTAGE No./Name RO700 21P Stormwater Enhancement Study 
(FY11 authorization) 
Investigator/Agency Pending Pending 
Program Budget $25,000 FY Authorization 2011 
Contract Amount = Contract Date Pending 
Expenditures to date - Duration (months) - 
Available Amount $25,000 Est. Completion Date - 
Percent complete 0% Project Manager Tom Kombe 
Project Sponsor Greg Gentsch 


PROBLEM STATEMENT 


Stormwater runoff from highways can contribute to water quality degradation in the vicinity of 
roadways. A Stormwater Permit issued in 2008 to the Arizona Department of Transportation 
(ADOT) by the Arizona Department of Environmental Quality (ADEQ) requires ADOT to have 
in place and deploy Best Management Practices (BMPs) in areas close to water ways that have 
become impaired for their designated uses (recreation, drinking, fishing are common uses). 
Dissolved oxygen (DO) is a little understood impairment in a natural setting and there are not 
any BMPs readily available on the market that have been tested or proven to be effective at all 
flow rates associated with highway runoff. This project will evaluate two different types of 
potential BMPs compared to typical roadway stormwater outlet systems. 


RESEARCH OBJECTIVES 


The objective of this research is to determine the effectiveness of specifically designed structures 
that will aerate the stormwater runoff and to compare those results to runoff through typical 
velocity dissipaters such as rip-rap spillways. 


The intention is to determine if rip-rap spillways are sufficient at inducing oxygenation to 
stormwater discharged from ADOT roadways, if a more enhanced method is needed, or if no 
management is needed. Other studies show that oxygenation is more difficult to achieve when 
turbidity and elevation are factors. 


EXPECTED IMPLEMENTATION 


Based on the results of the data a determination will be made in conjunction with ADOT’s Office 
of Environmental Services as to whether this structure would qualify as a suitable BMP for 
ADOT to use in the future. This evaluation process will include: 1) a comparison with other 
standard culvert treatments to assess the structure’s effectiveness at raising DO in stormwater, 2) 
an evaluation of its ability to improve low DO concentrations in large stream segments and, 3) 

an estimation of its impact on the water quality in the drainage basin in which it is located. If the 
structure is deemed to have a positive impact in these areas, the structure can be included as a 
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new BMP in the ADOT Erosion Control and Pollution Control Manual and design specifications 
can be developed for construction use. 


STATUS OF THE RESEARCH 


The project is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Greg Gentsch ADOT Prescott District (Sponsor) 

Chuck Budinger ADOT Prescott District (Champion) 

Tom Kombe ADOT Research Center (Project Manager) 
Wendt Terllizi ADOT Environmental Services 

Kurt Harris ADOT Flagstaff District 

Phil Martello Arizona Dept of Environmental Quality 
Mary Frye FHWA Arizona 

Meesa Otani FHWA Arizona 
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SPR-706, Wildlife Vehicle Collision Mitigation Study: SR 260 — Rim to Show Low 


ADVANTAGE No./Name RO706 23P SR260 Wildlife Collision Mitigation 
Investigator/Agency Pending Pending 
Program Budget $275,000 FY Authorization 2012 
Contract Amount - Contract Date Pending 
Expenditures to date - Duration (months) - 
Available Amount $275,000 Est. Completion Date - 
Percent complete 0% Project Manager Tom Kombe 
Project Sponsor Matt Moul 


PROBLEM STATEMENT 


ADOT wildlife-vehicle collisions data indicates that collisions with elk and deer make up a large 
proportion of all accidents along SR 260 from the rim to Show Low. Insights gained from this 
study will help determine the best strategies of mitigating elk-vehicle collisions while 
maintaining connectivity and permeability for elk and other wildlife species. This study will 
encompass the area from the Rim (MP 280) to Show Low (MP 340.1) and include all areas of 
high wildlife vehicle collisions east of the ongoing SR 260 Payson-Rim Project. ADOT has 
begun the development of a Design Concept Report (DCR) for the stretch of SR 260 from MP 
309.4 — MP 340.1, Overgaard to Show Low. Information from this proposed study will be used 
in the DCR process to provide a more integrated and comprehensive analysis that will address 
highway safety as well as promoting wildlife permeability. This information will also be 
valuable for the reassessment of wildlife-vehicle collision mitigation efforts for MP 280 — 309 
prior to reconstruction where an Environmental Assessment (EA) was completed in the early 
1990’s, however no mitigation for elk-vehicle collisions was included. 


RESEARCH OBJECTIVES 


1. Assess elk (and potentially deer) movement patterns and distribution relative to SR 260 
in order to determine the location of high-frequency crossing zones and assess pre- 
reconstruction elk permeability across the highway corridor using GPS technology. 


2. Investigate the spatial and temporal relationships of elk highway crossing and distribution 
patterns to vehicular traffic volume. 


3. Evaluate elk movements associated with water sources located in close proximity to SR 
260 


4. Investigate wildlife-vehicle collision patterns along SR 260. 


Develop recommendations both for the retrofitting of existing structures and 
reconstruction of new wildlife passage structures and other mitigations to reduce elk- 
vehicle collisions while maintaining or promoting highway permeability along SR 260. 
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EXPECTED IMPLEMENTATION 


The results of this study can be incorporated into the Final Design of the SR 260 Overgaard- 
Show Low upgrade as stated in the EA. They will also cover the stretch of SR 260 from the Rim 
to Overgaard where the EA was completed but did not include elk-vehicle collision mitigation 
strategies. Results from this study combined with ongoing wildlife-vehicle collision data 
collection will provide the best possible information to reduce this liability. 


STATUS OF THE RESEARCH 


The project is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 
The project TAC is not yet determined 
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SPR-710, Evaluation of Bighorn Sheep Overpass Effectiveness: US 93 Long Term 


Monitoring 

ADVANTAGE No./Name RO710 23P US 93 Bighorn Sheep Long Term Monitoring 

Investigator/Agency Pending Pending 

Program Budget $245,000 FY Authorization 2012 

Contract Amount - Contract Date Pending 

Expenditures to date - Duration (months) - 

Available Amount $245,000 Est. Completion Date - 

Percent complete 0% Project Manager Tom Kombe 
Project Sponsor Mike Kondelis 


PROBLEM STATEMENT 


Bighorn-vehicle collisions are a safety concern to motorists. Furthermore, highways block 
animal movements between seasonal ranges or other vital habitats, fragment habitats and 
populations, reduce genetic interchange, and disrupt viable population processes. Recent 
research on desert bighorn sheep movements and crossing patterns associated with US 93 point 
to the barrier created by this highway through the largest bighorn sheep population in AZ, as 
well as the impact of bighorn-vehicle collisions (McKinney and Smith 2007). US 93 (MP 2-17) 
was reconstructed from a 2-lane to a 4-lane divided highway beginning in early 2009 and was 
completed in late 2010. Concerns exist that this reconstruction could further fragment bighorn 
habitat and contribute to increased bighorn-vehicle collisions. ADOT constructed 3 wildlife 
overpasses (the first in AZ) and 2 bridges, with fencing linking the structures to promote bighorn 
permeability across the US 93 corridor while reducing motorist collisions with sheep. This 
represents a tremendous commitment on the part of ADOT and warrants thorough evaluation to 
assess the efficacy of overpasses in promoting permeability, particularly since few overpasses 
exist in North America. To assess the efficacy of the planned US 93 wildlife overpasses in 
promoting permeability, it is necessary to compute bighorn passage rates as an objective metric, 
comparing passage rates before and after the passage structures are completed using GPS 
telemetry (Dodd et al. 2007). Wildlife use of the overpasses will be monitored by video 
surveillance. Research here will complement ongoing studies along SR 260, I-17, I-40, US 89, 
and SR 64 and together they provide valuable insights into the impact of traffic volume on a 
range of wildlife species and approaches to mitigate highway and traffic impact. 


RESEARCH OBJECTIVES 


This proposed research project will add greatly to our understanding of desert bighorn sheep- 
highway relationships and the effectiveness of overpasses in promoting permeability and 
reducing bighorn sheep-vehicle collisions. Specific objectives include assessing: 1) desert 
bighorn sheep movement, highway crossing patterns, and permeability across the highway 
corridor (using GPS technology); 2) spatial and temporal relationships of bighorn highway 
crossing patterns to vehicular traffic volume; 3) wildlife-vehicle collision patterns; 4) wildlife 
use of overpasses (using video and still camera surveillance); 5) provide recommendations for 
future projects regarding crossing design and placement. 
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EXPECTED IMPLEMENTATION 


If the results of this project validate the benefit of overpasses in promoting bighorn permeability, 
it can be an example for highway and wildlife departments across North America. Given the time 
period required for wildlife to adapt to new crossing structures, a long-term monitoring project is 
essential. The results and insights can be integrated into design concept planning for future 
highway reconstruction. 


STATUS OF THE RESEARCH 


The project is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 
The project TAC is not yet determined 
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Intelligent Transportation Systems (ITS) — PROJECTS 


SPR-604, Real-time Adaptive Ramp Metering: Phase 2 — Implementation and Enhancement 


ADVANTAGE No./Name RO0604 18P MILOS Ramp Metering - Phase 2 
Investigator/Agency Dr. Larry Head University of Arizona 
Program Budget $200,000 FY Authorization 2006 
Contract Amount $200,000 Contract Date 1/19/2007 
Expenditures to date $177,442 Duration (months) 41 
Available Amount $22,558 Est. Completion Date 12/31/2011 
Percent complete 64% Project Manager Frank Di Bugnara 
Project Sponsor Scott Nodes 


PROBLEM STATEMENT 


ADOT’s Freeway Management System (FMS) is designed for “smart” ramp metering, 
considering the ramp impacts on mainline traffic flow, but real-time traffic-adaptive metering 
has never effectively been deployed. New FMS upgrades will allow full utilization of control 
strategies, such as University of Arizona’s MILOS program, to smooth traffic flows and improve 
regional operations. Phase 1, the recent SPR 595 research, was the “proof of concept” for 
integration of existing ADOT systems with new traffic management programs and firmware, so 
that the optimum metering rates, as determined by MILOS, can be downloaded to the ramps. 


This new Phase 2 project will implement MILOS, evaluate its operation, and identify required 
operational enhancements. It will deploy MILOS as an operational prototype system that can be 
field tested by ADOT operations staff to more efficiently manage freeway corridor operations. 


RESEARCH OBJECTIVES 


The new Phase 2 effort will evaluate the performance of MILOS in field operational conditions. 
Initially, MILOS will be operated in “shadow mode” to observe functionality, and to identify 
strengths and weaknesses as well as any needed enhancements. Solutions will be developed to 
address needs and deficiencies, tested using simulation, and implemented in the operational 
system. The program will then be run on-line to develop data to compare and evaluate both the 
“MILOS-ON” and “MILOS-OFF” performance. 


EXPECTED IMPLEMENTATION: 


This research, for the first time, would fully utilize technologies and capabilities that are already 
available in the existing ADOT ramp metering system, which is available for “smart” ramp 
metering, but was never configured to do so. A new traffic-adaptive ramp metering system will 
be incorporated into ADOT’s FMS operations. 


Implementation could begin to occur within two years on a corridor-priority basis. Significant 
benefits to the regional freeway system would include a decrease in congestion, and increased 
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throughput on freeway networks, as well as improved efficiency and safety, reductions in 
resource consumption, and improved air quality. 


STATUS OF THE RESEARCH 


Project is 64% complete through integration test. Bench test, field test, and data analysis remain. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Scott E. Nodes ADOT Traffic Group (Sponsor) 

Darrell R. Bingham ADOT Transportation Technology Group — TOC 
Glenn S. Jonas ADOT Transportation Technology Group — TOC 
Lydia D. Warnick ADOT Transportation Technology Group — TOC 
Timothy M. Wolfe ADOT Phoenix Maintenance District 

Scott Orrahood ADOT Traffic Engineering Group 

Joe McGuirk ADOT Phoenix Maintenance District 

Sarath Joshua Maricopa Association of Governments (MAG) 
Faisal Saleem Maricopa County DOT 

Jim Decker City of Tempe 

Christine Warren City of Tempe 

John Siefert City of Phoenix 

Jennifer Brown FHWA 
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SPR-634, A Platform for Evaluating Emergency Evacuation Strategies 


ADVANTAGE No./Name R0634 19P Emergency Evacuation Strategies 
Investigator/Agency Drs. Yi-Chang Chiu & University of Arizona 

Larry Head 
Program Budget $100,000 FY Authorization 2007 
Contract Amount $100,000 Contract Date 3/9/2007 
Expenditures to date $97,824 Duration (months) 39 
Available Amount $2,176 Est. Completion Date 6/30/2011 
Percent complete 98% Project Manager Frank Di Bugnara 

Project Sponsor Scott Nodes 


PROBLEM STATEMENT 


The importance of transportation resources in emergency planning and response was proven in 
late 2005, with Hurricanes Katrina and Rita. During these events, deficiencies in the planning 
and execution of evacuation strategies were apparent. The real scenarios that occurred were far 
from the anticipated potential scenarios. Moreover, it is clear that existing public agency tools 
are limited in how well they can support real-time evacuation management. 


A more comprehensive resource is needed that includes network and transportation services data 
and simulation tools to evaluate evacuation strategies and evacuee response. It would be a tool 
for emergency management personnel to better plan and execute evacuation procedures. 


RESEARCH OBJECTIVES 


This study will develop a robust platform to create evacuation strategies for Arizona. This 
resource will evolve through extensive regional data collection, supporting the development of 
viable simulation tools. The platform will be tested with diverse scenarios, and evacuation 
strategies will be developed, evaluated, and validated for each scenario. Key resources for the 
study include a Transportation Research Board web link for transportation security and 
evacuation research topics, and an FHWA website on emergency operations. 


EXPECTED IMPLEMENTATION 


This study will develop a platform to analyze and identify the best emergency response and 
transportation system management strategies for a variety of crisis evacuation scenarios that are 
directly relevant to Arizona. 


The result will be a toolkit for development of operational and effective crisis evacuation plans 
and management strategies as required by ADOT, and for other partner agencies across the state. 
It will support internal and joint exercises and planning for critical situations - both those 
presently anticipated, and those that may evolve in the future. 
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STATUS OF THE RESEARCH 


The study is currently awaiting final editing and publication. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Scott E. Nodes ADOT Traffic Group (Sponsor) 

Becky Scott Arizona Division of Emergency Management 
Bill Hahn Maricopa County DOT 

Faisal Saleem Maricopa County DOT 

Leo Luo Maricopa Association of Governments (MAG) 
Sarath Joshua Maricopa Association of Governments (MAG) 
Gabe Thum Pima Association of Governments (PAG) 

Paul Casertano Pima Association of Governments (PAG) 
Kelly LaRosa FHWA 
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SPR-653, Arizona VII Initiative: Proof of Concept/Operational Testing 


ADVANTAGE No./Name R0653 19P IntelliDrive™™ Proof of Concept 


Investigator/Agency Dr. Larry Head (UA), Dr. | University of Arizona w/ Arizona State University 
Pitu Mirchandani (ASU), 
Dr. Soyoung Ahn (ASU) 


Program Budget $200,000 FY Authorization 2007 
Contract Amount $165,000 / $35,000 Contract Date 2/7/2008 
Expenditures to date $175,756 Duration (months) 28 
Available Amount $29,180 Est. Completion Date 12/31/2011 
Percent complete 90% Project Manager Frank Di Bugnara 
Project Sponsor Scott Nodes 


PROBLEM STATEMENT 


Vehicle Infrastructure Integration (VII) is the USDOT initiative to improve safety and mobility 
through enhanced roadside-to-vehicle and vehicle-to-vehicle communications and real-time 
information exchanges. Arizona is advanced in applying ITS technologies and in real-time 
information sharing among public agencies, but our networks are not currently adaptive to actual 
conditions on the roadways. Non-recurring congestion severely reduces mobility and operational 
efficiency of the urban area transportation network. Technology provides for adaptive network 
management, and VII explores how this can be implemented and integrated with legacy systems. 
Arizona will research potential VII applications and strategies to support enhanced incident 
management, and enhanced traffic control through real-time vehicle-to-roadside and vehicle-to- 
vehicle information sharing. Operations and safety — for incident responders as well as the 
traveling public - can be enhanced by real-time communications between network management 
systems and emergency response vehicles. 


RESEARCH OBJECTIVES 


The Emergency Vehicle focus of the pilot program has led to the "Arizona EVII" working title of 
this project. Phase 1 will develop and test potential incident management-specific applications: 
in-vehicle signing/displays, audible in-vehicle warnings, vehicle-to-roadside interfaces, roadside- 
to-center applications, and vehicle-to-vehicle communications. 


Using outcomes of Phase I, the Phase II effort will test and research the successful applications 
in a pilot deployment. The Arizona EVII Phase II evaluation will assess functionality of the 
hardware and software, the human factors/responses, and the viability of the technology 
applications to support enhanced incident management. The project will demonstrate and 
identify interoperability requirements between new VII technologies and legacy systems. It is 
also intended to demonstrate enhanced safety benefits by improving real-time communications 
with emergency response vehicles, and real-time adaptive traffic management strategies. 
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EXPECTED IMPLEMENTATION 


This study will provide an enhanced means of managing traffic based on real-time conditions, 
particularly for non-recurring incident congestion. In the future, response agencies will benefit 
from real-time vehicle information as sent to field devices, and to traffic operations centers. 
Further outcomes of this Arizona EVII research will include the proof of concept, prototype VII 
tools, human factors data, and significant inputs to the national VII effort. 


STATUS OF THE RESEARCH 


U of A is developing E-VII technology, software, and field demonstration scenarios. ASU is 
performing formal evaluation of the program’s outcomes and has submitted a draft cost-benefit 
analysis. All testing and evaluation is complete. Overall work is. 90% complete. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Scott E. Nodes ADOT Traffic Group (Sponsor) 

Faisal Saleem Maricopa County DOT (Co-champion) 

Marty Scott Maricopa County DOT (Co-champion) 

Tom Mowery-Racz ADOT TTG 

Lydia D. Warnick ADOT Transportation Technology Group — TOC 
Jeff Jenq City of Mesa 

Jim Decker City of Tempe 

Jennifer Brown FHWA 


Other response partners: 
= City of Phoenix Fire 
«= ADOT, Arizona Local Emergency Response Team (ALERT) 
« Arizona Department of Public Safety (DPS) 
« Maricopa County DOT (MCDOT), Regional Emergency Action Coordinating Team 
(REACT) 
« (with) Program Support Consultants (MCDOT) — Kimley-Horn and Associates 
* (with) EVII Coalition Vendor Partners: Econolite Systems 
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SPR-678, Dynamic Routing for Incident Management 


ADVANTAGE No./Name RO678 19P IntelliDrive’ for Incident Management 
Investigator/Agency Doug Gettman Kimley-Horn Associates 
Program Budget $50,000 FY Authorization 2009 
Contract Amount $49,968 Contract Date 1/22/2009 
Expenditures to date $49,197 Duration (months) 5 
Available Amount $771 Est. Completion Date 6/30/2011 
Percent complete 96% Project Manager Frank Di Bugnara 
Project Sponsor Scott Nodes 


PROBLEM STATEMENT 


Emergency responders must safely and rapidly navigate crowded roadways each day. 
Congestion, construction, and other factors often block the fastest and safest route to an incident 
scene. Real-time, robust and flexible routing tools are a critical need for both field response units 
and their dispatch staff. 


RESEARCH OBJECTIVES 


E-VII is an Arizona multi-agency program to apply Vehicle-Infrastructure Integration 
technology (VII) to critical Emergency services operations. The current Project SPR 653, 
Arizona E-VII Proof of Concept and Operational Testing, with ADOT and Maricopa County 
Department of Transportation (MCDOT) funding, uses roadside and on-board communications 
to share dynamic data among response units and traffic devices. 


This new project will support Project SPR 653 by addressing key needs of emergency and 
dispatch personnel with enhanced decision support and detailed emergency route planning tools. 
The research will draw heavily from their pool of expertise to develop a conceptual plan for an 
intelligent vehicle routing system. 


This study will augment the current E-VII demonstration project by giving responders better 
real-time dynamic route-planning resources to reach incident scenes faster and more safely. It 
will support similar activities at the national level in integrated communications for incident 
management and emergency response, and potentially expand these capabilities in the future to 
rural highways. 


EXPECTED IMPLEMENTATION 


Research results will be implemented in conjunction with application field testing and 
evaluation, as part of the project SPR 653 for the E-VII Proof of Concept, and in future activities. 


The results will also be utilized by MCDOT and ADOT to evaluate potential enhancements or 
updates to state and regional traffic data systems. 
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STATUS OF THE RESEARCH 


The study is currently awaiting final editing and publication. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Scott E. Nodes ADOT Traffic Group (Sponsor) 

Faisal Saleem Maricopa County DOT (Co-champion) 
Marty Scott Maricopa County DOT (Co-champion) 
Tom Mowery-Racz ADOT TTG 

Lydia D. Warnick ADOT TTG — TOC 

Jeff Jenq City of Mesa 

Jim Decker City of Tempe 

Jennifer Brown FHWA 


Other response partners: 
« City of Phoenix Fire 
«= ADOT, Arizona Local Emergency Response Team (ALERT), 
« Arizona Department of Public Safety (DPS), 
= MCDOT, Regional Emergency Action Coordinating Team (REACT) 
« (with) Program Support Consultants (MCDOT) — Kimley-Horn and Associates 
* (with) EVII Coalition Vendor Partners: Econolite Systems 
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SPR-679, Platform for Evaluating Emergency Evacuation Strategies — Phase II 
ADVANTAGE No./Name RO0679 19P Emergency Evac Strategies — Phase 2 
Investigator/Agency Dr. Mark Hickman (UA), | University of Arizona w/ Arizona State University 


Dr. Pitu Mirchandani 
(ASU), Dr. Yi-Chang 


Chiu (UA) 
Program Budget $200,000 FY Authorization 2009 
Contract Amount $200,000 Contract Date 10/26/2010 
Expenditures to date $0 Duration (months) 18 
Available Amount $200,000 Est. Completion Date 6/30/2012 
Percent complete 10% Project Manager Frank Di Bugnara 
Project Sponsor Scott Nodes 


PROBLEM STATEMENT 


All emergency operational planning suffers from the inability to analyze, rehearse, and exercise 
responses to large scale incidents. The ideal operation plan must perform from the global scale, 
down to the entity/individual level; however, there is no current simulation capability to reliably 
test those plans. Realistic field exercises are impossible due to the cost and complexity of closing 
roads, civilian involvement, and area safety control, among other issues. Exercises attempted in 
the past employed unrealistic assumptions and were confined to artificial exercise areas, 
resulting in limited benefits to participants and flawed “lessons learned” that may increase the 
risk to public safety. It is imperative that the planning process for complex operations identify 
command and control options, intervention techniques, and responder actions to be inserted in 
real time into the simulation, and enable success or failure to be analyzed accurately and in 
depth. Working at this level of fidelity requires real-time inputs and outputs and geo-specific 
inter-visibility of movements. All of this must be effective down to the entity level - a capability 
that does not yet exist. 


RESEARCH OBJECTIVES 


This project, in the absence of suitable existing tools, will build on the Arizona Transportation 
Research Center’s current project SPR-634, which has created a Phoenix-area database to fully 
employ the functionality of the new Multi-resolution Assignment and Loading of Transportation 
Activities (MALTA) modeling platform. 


The objective is to develop a real-time, geo-specific, threat-specific simulation tool capable of 
replicating individual vehicle and person actions, responder actions, and unscripted operations 
initiatives. 


EXPECTED IMPLEMENTATION 


As ADOT’s ability improves to examine plans that deal with large, complex operations, it will 
increase its capacity to better control high traffic flow durations, test and rehearse complex 
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emergency response plans, and increase public safety. In addition to testing plans/strategies, the 
project will provide a tool for alleviating traffic congestion whether in new construction planning 
or planning for a large event. 


If the developed platform works as well as anticipated, state emergency and traffic planners will 
make use of the models immediately as they are constructed. 


STATUS OF THE RESEARCH 
Project is kicked off, and first TAC progress meeting is pending. Work is 10% complete. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Scott E. Nodes ADOT Traffic Group (Sponsor) 

Becky Scott Arizona Division of Emergency Management 
Bill Hahn Maricopa County DOT 

Faisal Saleem Maricopa County DOT 

Leo Luo Maricopa Association of Governments (MAG) 
Sarath Joshua Maricopa Association of Governments (MAG) 
Gabe Thum Pima Association of Governments (PAG) 

Paul Casertano Pima Association of Governments (PAG) 
Kelly LaRosa FHWA 


52 


Intelligent Transportation Systems (ITS) 


SPR-681, Work Zone Instant Driver Warnings: Speed or Penalty Messages 


ADVANTAGE No./Name RO681 19P Speed or Penalty Messages 
Investigator/Agency Dr. Craig Roberts Northern Arizona University 
Program Budget $62,500 FY Authorization 2009 
Contract Amount $62,500 Contract Date 8/14/2009 
Expenditures to date $0 Duration (months) 12 
Available Amount $62,500 Est. Completion Date 6/30/2011 
Percent complete 40% Project Manager Frank Di Bugnara 
Project Sponsor Scott Nodes 


PROBLEM STATEMENT 


Excess speeds in construction work zones (as well as other zones, e.g., school, maintenance, etc.) 
cause safety problems to workers, pedestrians and vehicle drivers. Deployment of portable photo 
radar equipment is one current method of providing feedback to drivers as to their actual speed, 
but is a limited resource. Dynamic Message Signs (DMS) are often used but have no feedback 
capability. 


RESEARCH OBJECTIVES 


This research proposes to explore providing the driver with different feedback information-- 
namely the amount of the dollar fine that would be imposed if the driver were cited for a 
speeding violation at the speed and location that the radar sensor measures. Comparisons would 
be made among (a) using speed feedback only, (b) using dollar traffic fine only, and (c) using 
both speed and traffic fine feedback. 


EXPECTED IMPLEMENTATION 


This project is expected to benefit both the public and ADOT regarding safety in zones for both 
workers and drivers; it is expected to provide ADOT with a potential method to improve speed 
reduction compliance in maintenance and construction zones. Benefits will potentially be 
realized with reduced speeds in work zones, which could reduce collisions. If the research is 
successful, then speed reduction in work (school) zones could save injury, property damage, and 
lives of workers and drivers. After proof of concept, a prototype(s) could be installed for more 
extensive field-testing, prior to statewide implementation. 


STATUS OF THE RESEARCH 


Literature review is complete, and portable VMS that calculates and displays fines is operational. 
Programming instructions are documented and school-zone preliminary test has been conducted. 
Work is under way to transfer "raw" vehicle speed data from manufacturer's equipment to 
statistical packages for analysis of VMS's effects. Preparations are being made to collect data at 
three more sites. Overall work is 40% complete. 
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TECHNICAL ADVISORY COMMITTEE (TAC) 


Scott E. Nodes ADOT Traffic Group (Sponsor) 

John Harper ADOT Flagstaff District (Champion) 

Paul Porell City of Scottsdale 

Kohinoor Kar ADOT Traffic Engineering 

Madhu Reddy ADOT Phoenix District Construction 

Mike Lockhart Arizona Department of Public Safety (DPS) 


Kelly LaRosa FHWA 
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SPR-682, Analysis of Freeway Bottlenecks: Capacity Reduction and Temporal Variations 


ADVANTAGE No./Name RO682 19P Freeway Bottlenecks 
Investigator/Agency Soyoung Ahn Arizona State University 
Program Budget $80,000 FY Authorization 2009 
Contract Amount $80,000 Contract Date 8/3/2009 
Expenditures to date $38,619 Duration (months) 12 
Available Amount $41,381 Est. Completion Date 7/31/2011 
Percent complete 30% Project Manager Frank Di Bugnara 
Project Sponsor Scott Nodes 


PROBLEM STATEMENT 


Traffic congestion is a major externality in modern transportation systems and has a negative 
economic, environmental and social impact. The 2007 Urban Mobility Report (Schrank and 
Lomax, 2007) states that the cost of congestion, in terms of delay and wasted fuel, is estimated to 
be about $78 billion in urban areas in the United States. This cost has steadily increased since 
1982, and the trend will likely continue. 


In the Phoenix metropolitan region, there are several recurrent bottlenecks, some of which result 
in long queues and large delays during rush hours. These bottlenecks have already been 
identified as part of the 2002 Maricopa Association of Governments (MAG) Freeway Bottleneck 
Study, which has provided general assessment and recommendations of countermeasures. 
However, developing effective countermeasures to improve freeway operations would benefit 
from more detailed analysis of various bottleneck features. Thus, this research will focus on 
several key bottlenecks and perform in-depth analysis to study the mechanism of bottleneck 
activation and temporal variation. 


RESEARCH OBJECTIVES 


The primary objective of this research is to provide a better understanding of detailed features of 
major recurring bottlenecks in the Phoenix metropolitan region and their temporal variations. 
The following list details the objectives that this study will attempt to achieve: 


(1) Identify recurring bottlenecks that typically result in severe congestion 
(2) Study the activation mechanism of the identified bottlenecks 

(3) Evaluate the bottleneck capacity upon activation 

(4) Evaluate the temporal variations in capacity 

(5) Identify the factors that are significant to the variations. 


This research is expected to enhance our understanding on behavior of bottlenecks in the 


Phoenix metropolitan area, to reduce variations in travel time perceived by users and to provide 
faster and more reliable services. 
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EXPECTED IMPLEMENTATION 


It is anticipated that findings from this research will offer important knowledge to practitioners to 
develop guidelines for strategic planning for effective congestion management. In specific, this 
study would allow one to evaluate the congestion management systems that are currently 
deployed and identify the needs for new system implementations or any possible improvements 
of existing systems. Findings from this study will thus help develop a range of short-term 
solutions as well as longer-term initiatives that are practical and cost-effective. The solutions 
may include expansion of roadway, investments for intelligent transportation systems 
infrastructure for technology-based solutions, or ultimately, demand management. 


STATUS OF THE RESEARCH 


Section of draft final report about literature review was submitted but needs heavy editing and 
corroboration of mathematical statistical discussions. PI is finding test sites. Overall work is 30% 
complete. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Scott E. Nodes ADOT Traffic Group (Sponsor) 

Glenn S. Jonas ADOT Transportation Technology Group — TOC 
Timothy M. Wolfe ADOT Phoenix Maintenance District 

Madhu Reddy ADOT Phoenix Construction District 

Mark Catchpole ADOT Transportation Planning Division, Data Section 
Sarath Joshua Maricopa Association of Governments (MAG) 
Jennifer Brown FHWA 
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SPR-708, ADOT Test Intersection Phase I 


ADVANTAGE No./Name RO708 24P ADOT Test Intersection Phase I 

Investigator/Agency 

Program Budget $160,400 FY Authorization 2012 

Contract Amount Contract Date NA 

Expenditures to date Duration (months) 18 

Available Amount $160,400 Est. Completion Date 

Percent complete 0% Project Manager Frank Di Bugnara 
Project Sponsor Abdulkarim Rashid 


PROBLEM STATEMENT 


Traffic signal control technology is continually advancing. In the last 15 years, a number of new 
products have entered the marketplace promising more efficient traffic control, better vehicle 
detection, and safer operations. Regardless of their merits, their adoption requires a commitment 
of manpower and money for training, deployment, and operation. For this reason, it is desirable 
for new products to be thoroughly vetted prior to installation on the ADOT roadways. 


Currently, ADOT operates specialized test sites for highway paint, raised pavement markers, and 
signs, and is investigating a test site for freeway operations. A similar test site for traffic signal 
technology is needed. The site can be co-located with a normal operating ADOT signalized 
intersection and would provide the facilities necessary for evaluation of new and existing traffic 
signal technology. 


RESEARCH OBJECTIVES 


The purpose of this research is to design and implement a traffic signal technology test site in an 
active ADOT signalized intersection. The characteristics of this test site will include: 

e Stop-bar inductive loop detection on individual lanes with vehicle counting capability. 

e Advanced vehicle detection (inductive loop) on individual lanes with vehicle counting 


capability. 

e Video detection units for data collection and creation of a dynamic screen overlay for data 
monitoring. 

e Dual traffic cabinets to ensure that traffic monitoring cannot interfere with active opera- 
tions. 


o Cabinet 1 will operate the intersection and will be accessible to only ADOT personnel, 
who will perform initial setup but will not be needed regularly thereafter. 

o Cabinet 2 will only record and store data and will not be able to affect operation of the 
intersection in any way. Operational data will be transferred passively through under- 
ground conduit from Cabinet 1 to Cabinet 2, where it will be available for research 
personnel. Equipment inside Cabinet 2 may include, but not be limited to: 
¢ Ethernet connection for remote access to data collection equipment (wireless or 

wired, depending on location). 
¢ Data storage device. 
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¢ Additional detector racks for equipment testing. 
¢ Equipment for processing and recording of video. 
e Other equipment deemed important by the TAC. 


EXPECTED IMPLEMENTATION 


A performance monitoring and measurement tool to benefit, and be maintained by, stakeholders 
or universities. 


STATUS OF THE RESEARCH 


The project is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Abdulkarim Rashid ADOT Traffic Group (Sponsor) 

Mike Manthey ADOT Traffic Group (Champion) 

Scott E. Nodes ADOT Traffic Group 

Glenn S. Jonas ADOT Transportation Technology Group — TOC 
Timothy M. Wolfe ADOT Phoenix Maintenance District 

Madhu Reddy ADOT Phoenix Construction District 

Mark Catchpole ADOT Transportation Planning Division, Data Section 
Sarath Joshua Maricopa Association of Governments (MAG) 
Jennifer Brown FHWA 
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Maintenance — PROJECTS 


SPR-500, Aggregate Sources for Construction and Maintenance in Northern Arizona 


ADVANTAGE No./Name RO500 20P Aggregate Sources — Northern Arizona 
Investigator/Agency Jeff Swan Swan Consulting 
Program Budget $112,961 FY Authorization 2005 
Contract Amount $95,000 Contract Date 5/14/2010 
Expenditures to date $53,766 Duration (months) 24 
Available Amount $59,196 Est. Completion Date 12/31/2011 
Percent complete Project Manager Jason Harris 
Project Sponsor TBD 


PROBLEM STATEMENT 


For the greater part of the interstate construction program, the Arizona Department of 
Transportation (ADOT) maintained the responsibility to locate acceptable aggregate sources for 
construction purposes. ADOT would locate sources of material, obtain all clearances and 
permits and perform the geotechnical analysis of the pit composition. At one time, ADOT 
maintained a database of over 8,000 material pits located around the state. This process made 
ADOT liable for material acceptability and often times resulted in claims from the contracting 
industry based upon misrepresentation of the character or quantity of material involved. 


In more recent times ADOT turned over the material source issue to the contracting sector. The 
contractor currently is responsible for locating and obtaining pits for each individual construction 
project. This makes the contractor entirely responsible for his quality and quantity of material 
obtained. 


Recently, material sources are becoming increasingly more difficult to find and use, even for the 
private sector. Many of the material sources in northern Arizona are located within reservations 
and the Indian nations have been less willing to allow access and use. 


The lack of material availability is even affecting aggregate sources for maintenance use. There 
is a need to provide reliable aggregate sources for construction and maintenance activities. 


RESEARCH OBJECTIVES 


The objective of this research is to identify the aggregate sources available for construction and 
maintenance in northern Arizona and to determine the means by which these sources will be 
used. 


The following minimum tasks will be performed: 
1. Conduct a literature search relevant to available aggregate sources in Arizona. 


2. Canvass the construction industry and other governmental agencies to establish additional pit 
sources and potential options for providing aggregate sources such as regionally located 
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designated sources and or designated locations where materials are transported to or where 
large aggregate crushing contracts are established to provide material sources for many 
projects. 


3. Canvass ADOT construction and maintenance personnel for problem identification and 
potential solutions. 


4. Determine the locations/potential locations of all available material sources in northern 
Arizona for use by the highway community. 


5. Prepare a working paper summarizing the recommendations for providing aggregate sources 
for construction and maintenance purposes in northern Arizona for the next ten years. The 
working paper will provide all the justification and supplemental information necessary to 
support the recommendations. 


6. Upon approval of the recommendations submitted in Task 5, develop an implementation plan 
that will provide the material sources necessary for construction and maintenance operations 
in northern Arizona for the next ten years. The plan will specify each location, the plan for 
developing the site(s) and any process changes necessary to use the sources. 


7. Prepare a final report documenting the efforts of the study and the conclusions and 
recommendations. 


8. Prepare a Research Note in accordance with the Arizona Department of Transportation 
Research Center procedures. 


9. Conduct an executive presentation to the Research Council. 


EXPECTED IMPLEMENTATION 


The results from this research project will establish the aggregate sources for construction and 
maintenance activities in Northern Arizona. 


STATUS OF THE RESEARCH 


The project is expected to be completed by December 2011. The remaining tasks include 
providing GIS data files to ADOT and to produce final report. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Bill Hurguy ADOT Materials Group (Champion) 

TBD ADOT Materials Group (Sponsor) 

Jason Harris ADOT Research Center (Project Manager) 
Allan Samuels ADOT Construction Section 

Randy Pair ADOT Holbrook District 

Chad Auker ADOT Flagstaff District 

Mike Rice Arizona State Land Department 

Tom Deitering FHWA 

Stan Robbins Apache County 
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SPR-617, Evaluate Effects of Snowplow and Deicing Chemicals on Rubberized Asphalt 
Pavements 


ADVANTAGE No./Name RO617 18P Snowplow and Deicing 
Investigator/Agency Kevin Senn Nichols Consulting Engineers, Chtd. 
Program Budget $116,740 FY Authorization 2006 
Contract Amount $116,740 Contract Date 3/16/07 
Expenditures to date $80,826 Duration (months) 24 
Available Amount $35,914 Est. Completion Date 12/31/2011 
Percent complete 90% Project Manager Jason Harris 
Project Sponsor Julie Kliewer 


PROBLEM STATEMENT 


The application of de-icing chemicals to roads is a required winter maintenance method in order 
to maintain traffic safety. However, de-icing chemicals may have potential adverse impact on 
pavement surface. Most pavement surface damage results from a natural process called the 
freeze-thaw cycle. The freeze-thaw cycle involves moisture seeping into the cracks and surface 
pores and freezing. As the moisture changes to ice, it expands which puts stress on surfaces. De- 
icing chemicals increase the number of freeze-thaw cycles and can also double the rate of 
expansion during freezing. Weak pavements may crack or pit under this added stress. There is 
also a question as to whether the chemicals (chlorides and anti-corrosive agents) have an effect 
on the asphalt and rubber in the rubberized friction course. The chemicals may speed up the 
natural oxidation process and shorten the pavement life. To avoid pavement damage, using a 
pure traction aid such as garnet sand, rather than ice melting chemicals may be an option. 
However, if the maintenance of a clear highway is critical, the risk of surface damage against the 
potential liability must be considered. In Arizona, almost all the interstate highway pavement 
and most of the other pavement is surfaced with a rubberized friction course. The impact of the 
application of de-icing chemicals on rubberized pavements is not fully understood. 


RESEARCH OBJECTIVES 


The objectives include: (1) using field and laboratory experiments, evaluate the effect of the 
application of various ice and snow melting chemicals on rubberized pavements; and (2) select 
the most cost-effective ice and snow melting chemical blends, and application rate and 
procedure, and other accompanying pavement maintenance strategies for rubberized pavements 
to meet the goals of both traffic safety and reducing pavement damages related to the application 
of de-icing. 


EXPECTED IMPLEMENTATION 


District maintenance groups will implement the suggestions regarding applying de-icing 
chemicals. Materials group can implement the new findings regarding asphalt mix. 
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STATUS OF THE RESEARCH 


The draft final report was issued in October 2010. Remaining tasks include final report and 
presentation. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Julie Kliewer ADOT Phoenix District (Champion/Sponsor) 
Jason Harris ADOT Research Center (Project Manager) 
Chad Auker ADOT Flagstaff District 

Tom Deitering FHWA 
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SPR-628, Evaluation of Maintenance Strategies for ADOT 


ADVANTAGE No./Name R0628 19P Maintenance Strategies 
Investigator/Agency Steve Seeds Applied Pavement Technology, Inc. 
Program Budget $115,000 FY Authorization 2007 
Contract Amount $115,000 Contract Date 8/01/07 
Expenditures to date $87,679 Duration (months) 24 
Available Amount $27,321 Est. Completion Date 12/31/2011 
Percent complete 90% Project Manager Jason Harris 
Project Sponsor Pending 


PROBLEM STATEMENT 


ADOT research project SPR-371, Maintenance Cost Effectiveness Study, studied several hundred 
test sections throughout Arizona in three project phases. The study phases are wearing courses 
(Phase I), surface treatments (Phase II), and sealer-rejuvenators (Phase HI). While the project 
came to an end by 2005, the maintenance strategies applied still have their anticipated remaining 
life ranging from 4 to 9 years. As a result, some of the goals of the SPR-371 project could not be 
met. Through further monitoring of those test sections, overall performance of the maintenance 
strategies related to environment, location, cost, availability etc. can be identified. 


RESEARCH OBJECTIVES 


1. Review ADOT?’s current maintenance strategies. 

2. Document the materials (binder, admixture, aggregates etc.), gradation and volumetrics 
etc., used in each of the test treatment of the maintenance research project SPR-371. 

3. Fully monitor the test sections constructed under maintenance research project SPR-371. 

4. Evaluate performance of the maintenance strategies done in those sections. 

5. Identify the effectiveness of maintenance treatments based on a matrix of cost, type of 
distress, location, constructability, service life etc. 

6. Develop a specific provisional guideline of effective maintenance strategies for ADOT to 
follow. 


EXPECTED IMPLEMENTATION 


ADOT maintenance groups will use the resulting information to improve their practices. 
STATUS OF THE RESEARCH 


The project is nearly complete. Remaining tasks include provisional guidelines, final report, and 
presentation. 


63 


Maintenance 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Lonnie Hendrix ADOT Central Maintenance (Champion) 
Bill Hurguy ADOT Materials Group (Sponsor) 

Jason Harris ADOT Research Center (Project Manager) 
Paul Burch ADOT Materials Group 

Sharon Gordon FHWA 
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SPR-649, Safety Issues Due to Unforeseen Stoppage of High Speed Mainline Traffic 


ADVANTAGE No./Name RO649 20P Stoppage of High Speed Traffic 
Investigator/Agency Pending 
Program Budget $60,000 FY Authorization 2008 
Contract Amount Pending Contract Date N/A 
Expenditures to date Duration (months) N/A 
Available Amount $60,000 Est. Completion Date N/A 
Percent complete 0% Project Manager Jason Harris 
Project Sponsor Mike Manthey 


PROBLEM STATEMENT 


As the traffic characteristics change on our interstates, freeways and principal arterials, there are 
potential safety issues associated with increased traffic volume, congestion, sudden bottleneck, 
speed differential, non-use or misuse of HOV lane, under-use of alternative routes, etc. The 
situation becomes worse with highway work zones and unpredictable incidents. The problem is 
to perform a comprehensive literature review on the best practices to handle these types of 
situation, analyze a few candidate locations on Arizona highways and develop countermeasures. 
A possible engineering solution to this problem could be an application of the Intelligent 
Transportation System (ITS), e.g. using sensors detecting slow-moving or stopped vehicles, 
Variable Message Signs (VMS) with real-time coordination to provide dynamic and effective 
motorists’ information. The proposed project will look into all effective and feasible solutions 
addressing the issues. 


RESEARCH OBJECTIVES 


This study addresses the safety issues due to unforeseen stoppage of mainline traffic on our 
highways. The following deliverables shall be included: 

e Summary of best practices 

e Analysis of candidate locations 

e Recommendation plans 

e Rough cost estimates 
The outcome of this research project will provide a direction to resolve the issues discussed 
above. Implementation of the recommendation plans will obviously be contingent upon the 
budget and ADOT approval. 


EXPECTED IMPLEMENTATION 


The results can be implemented in coordination with the existing ITS applications on ADOT 
highway systems. Traffic Operations, ITS Group or HES Section will be responsible for this 
implementation. If this research is quite comprehensive, minimal follow-up research may be 
required. Cost of implementation cannot be estimated until the project is completed. 


65 


Maintenance 


STATUS OF THE RESEARCH 


The project is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Mike Manthey Traffic Engineering (Champion/Sponsor) 
Jason Harris ADOT Research Center (Project Manager) 
TBD Highway Enhancements for Safety 

TBD ADOT Traffic Engineering 

TBD ADOT Traffic Operations 

Sue Olson ADOT Risk Management 

Jeff King Arizona Dept. of Public Safety 

Kelly LaRosa FHWA 
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SPR-690, Automatic Vehicle Location (AVL) for Maintenance Work Effort Tracking: Phase 2 
Integration 


ADVANTAGE No./Name RO0690 22P AVL Phase 2 
Investigator/Agency Pending 
Program Budget $85,000 FY Authorization 2010 
Contract Amount Pending Contract Date N/A 
Expenditures to date Duration (months) N/A 
Available Amount $85,000 Est. Completion Date N/A 
Percent complete 0% Project Manager Frank DiBugnara 
Project Sponsor Lonnie Hendrix 


PROBLEM STATEMENT 


As outlined in the Winter Storm Management Operations Manual, snow fighting activity 
documentation is recorded using hand written TAPER Logs, and these logs are filled out or 
attempted to be filled out at the time the driver is operating the snow plow. TAPER stands for: T- 
temperature of the pavement and air; A-application rate (pounds or gallons per lane per mile); P- 
product being applied; E-event type (heavy snow, sleet, dry snow, etc.); and R-results of the anti- 
icing and de-icing efforts. Several data entries in the TAPER logs are manually collected every 
time a plow operator tackles the snow fighting tasks under high-stress, hazardous conditions. 
Currently, the manual record-keeping takes the operator off required tasks and his/her safety as 
well as the safety of other motorists. The data being manually recorded by snow plow operators 
is important to capture due to environmental concerns of use of anti and deicing agents and their 
effects on vegetation, water quality, air quality, soils, etc. while at the same time improving the 
safety of the roadway and avoiding/mitigating tort claims. The ability to capture accurate and 
precise data through the use of technology is documented in ADOT’s current research project, 
SPR-645 Automatic Vehicle Location for Maintenance Work Effort Tracking: Phase 1 Proof of 
Concept. 


RESEARCH OBJECTIVES 


The goal is to provide detailed reports of ADOT’s snow fighting activities in the most effective 
and efficient manner. The objective is to integrate existing technologies for on-board systems 
(controller head) and collected and disseminated using telecommunications (T1 and/or WiFi), 
which can transfer data directly into ADOT’s existing Performance Controlled System (PeCoS) 
to alleviate human error. 


EXPECTED IMPLEMENTATION 


Initial technology deployment in each maintenance org within the Globe District will leverage 
existing fleet equipped with on-board systems. Integration of the data collected into the current 
PeCoS system will be monitored and recorded as part of the research in anticipation of deleting 
hand written daily work reports and TAPER logs. Update statewide snow management 
guidelines to reflect new processes. Consistent work processes and procedures designed and 
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implemented to work in conjunction with the technology. Improved safety for operators since 
they will be able to focus on work tasks and not capturing data while operating snow fighting 
equipment. 


STATUS OF THE RESEARCH 


The project is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Name Affiliation 

Lonnie Hendrix ADOT Central Maintenance (Sponsor) 

John Wakefield ADOT Central Fleet Equipment Services (Champion) 
Frank DiBugnara ADOT Research Center (Project Manager) 

Kelly LaRosa FHWA 


Other TAC members to be determined 
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SPR-691, Development of Application Rate Guidelines for Winter Storm Management 
Chemical Additives in Use by ADOT through an Ambient Monitoring System 


ADVANTAGE No./Name RO691 23P Application Rate Guidelines 
Investigator/Agency Pending 
Program Budget $400,000 FY Authorization 2010 
Contract Amount Pending Contract Date N/A 
Expenditures to date Duration (months) N/A 
Available Amount $400,000 Est. Completion Date N/A 
Percent complete 0% Project Manager Jason Harris 
Project Sponsor Lonnie Hendrix 


PROBLEM STATEMENT 


The application of anti-icing and deicing chemicals by ADOT has become one of their most 
effective winter storm management measures. It is widely known that chemical additives related 
to winter storm management activities can impact water quality and soil salinity. The primary 
factors in determining environmental impacts resulting from the use of chemical additives are the 
type and amount of chemicals used. An increase in the amount of chemical additive applied to a 
transportation corridor equates to an increased potential for additives in pavement runoff and 
snowmelt. Yet, the total amount of chemicals used will depend largely on the number and 
severity of winter storms being managed. Unfortunately, the over-application of the chemical 
additives can often result in environmental impacts. 


RESEARCH OBJECTIVES 


The desired outcome of this research is to recommend initial application rate guidelines, 
implement a winter storm management recordkeeping system of chemical usage and storm 
events along transportation corridors, and define how best to evaluate that information to 
minimize potential environmental impacts. The focus of the research will be to identify trends 
indicating the accumulation of chemicals along transportation corridors and observed or potential 
impacts to natural resources associated with these accumulations. 


EXPECTED IMPLEMENTATION 


Districts would be issued application rate guidelines for winter storm management chemical 
additives specific to their critical roadway segments, in both the form of a memorandum and a 
users’ chart that specifies the application rate of the target chemical as a function of roadway and 
weather conditions. 


STATUS OF THE RESEARCH 


The project is not yet underway. 
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TECHNICAL ADVISORY COMMITTEE (TAC) 


Todd Williams ADOT Office of Environmental Services (Champion) 
Lonnie Hendrix ADOT Maintenance (Sponsor) 

Jason Harris ADOT Research Center (Project Manager) 

TBD FHWA 


Other TAC members to be determined. 
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SPR-694, Evaluation of Rural Traffic Operations Center Capabilities and Needs 


ADVANTAGE No./Name RO0694 22P Rural Traffic Operations Center 
Investigator/Agency Pending 
Program Budget $120,000 FY Authorization 2010 
Contract Amount Pending Contract Date N/A 
Expenditures to date Duration (months) N/A 
Available Amount $120,000 Est. Completion Date N/A 
Percent complete Project Manager Jason Harris 
Project Sponsor Dallas Hammit 


PROBLEM STATEMENT 


The Arizona Department of Transportation (ADOT) Traffic Operations Center (TOC) monitors 
traffic information statewide. TOC provides support to regions outside the Phoenix metropolitan 
area both during and after normal weekday working hours. Each of the three northern ADOT 
districts operate their own TOC during normal weekday working hours. Further, Department of 
Public Safety (DPS) districts play an important role in emergency traffic management functions. 
Outside the Phoenix area the DPS districts are not systematically coordinated with ADOT 
districts. There is a perceived need for a more standardized, efficient approach among ADOT 
District Engineers and among DPS managers in the areas outside Phoenix. 


RESEARCH OBJECTIVES 
Phase 1: 


1. Assess ADOT’s incident and highway operations management in detail on a statewide basis 
by meeting with core stakeholders in all districts. 


2. Review the practices of other state departments of transportation (DOTs), and prepare central 
and regional TOC options for stakeholder consideration. Provide recommendations as to 
whether the current ADOT approach should be retained or modified. 


Phase 2: 


If the Phase 1 study recommends alternatives to the current system, a Phase 2 study will develop 
specific program elements necessary to develop the alternative systems. The program elements 
will include system concepts, equipment needs and costs. The Phase 2 study will also update, 
refine and optimize the operational procedures and lines of responsibility and communication for 
both incidents and day-to-day activity statewide. 
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EXPECTED IMPLEMENTATION 


If an alternative TOC system is recommended, the study results will be used to propose a capital 
improvement plan to build and operate the alternative system. The plan would aim at securing 
funding for design and construction of the system. 


STATUS OF THE RESEARCH 


The project is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


TBD ADOT Maintenance Group (Champion) 
Dallas Hammit ADOT State Engineer’s Office (Sponsor) 
Jason Harris ADOT Research Center (Project Manager) 
TBD Other Organizations 

TBD FHWA 
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Materials and Construction — PROJECTS 


SPR-396, LTPP and Other Test Section Management and Evaluation 


ADVANTAGE No./Name R0O396 18P LTPP 

Investigator/Agency Kevin Senn Nichols Consulting 

Program Budget $246,000 FY Authorization 1995 

Contract Amount $243,700 Contract Date 10/28/2005 

Expenditures to date $88,127 Duration (months) 06/30/2011 

Available Amount $155,573 Est. Completion Date 12/30/2011 

Percent complete 75% Project Manager Christ Dimitroplos 
Project Sponsor William Hurguy 


PROBLEM STATEMENT 


Since 1989, in support of the Strategic Highway Research Program, ADOT has constructed more 
Special Pavement Study (SPS) Test Sections than any other highway agency in the United 
States. In 2006, most SPS test sections were covered up with new construction or pavement 
preservation. Although this completed the end of the 15-20 year life cycle, all data collection 
was completed prior to construction or rehabilitation. This study completes the analysis portion 
of the collected data and finalizes it into a research quality report. A draft final report analyzing 
the data for SPS-6 is currently being reviewed. 


RESEARCH OBJECTIVES 


The objective is to complete a forensic analysis on all LTPP data to include profile analysis, 
falling weight deflectometer, and distress analysis. The forensic analysis will document the 
performance range of various pavements. 


EXPECTED IMPLEMENTATION 


LTPP data will be combined with ADOT’s Pavement Management Services (PMS) data and 
then compared to pavement prediction models to better correlate pavement design. The 
performance results will help calibrate the new National Mechanistic Empirical pavement design 
method to local Arizona conditions. 


STATUS OF THE RESEARCH 


In June 2007, the Research Council approved the final $150,000 to conduct full data testing and 
analysis of the now out-of-study sections. Evaluation reports on the SPS profiles are underway 
by Nichols Consulting, Inc. Final reports for all SPS profiles are due within the next 36 months. 


73 


Materials and Construction 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Dallas Hammit 
William Hurguy 
Paul Burch 

Christ Dimitroplos 
Julie Kliewer 
Murari M. Pradhan 
David Burbank 
Chad Auker 

Tom Deitering 


ADOT State Engineer’s Office 

ADOT Materials Group (Sponsor) 

ADOT Materials Group (Champion) 
ADOT Research Center (Project Manager) 
ADOT Phoenix Construction District 
ADOT Regional Materials Engineer 
ADOT Regional Materials Engineer 
ADOT Regional Materials Engineer 
FHWA 
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SPR-577, Pavement Noise Study 


ADVANTAGE No./Name R0577 17P Pavement Noise Studies 
Investigator/Agency Dr. Paul Donovan Illingworth and Rodkin 
Program Budget 344,000 FY Authorization 2004 
Contract Amount 343,916 Contract Date 10/28/09 
Expenditures to date 283,178 Duration (months) 120 
Available Amount 60,738 Est. Completion Date 12/30/2014 
Percent complete 50% Project Manager Christ Dimitroplos 
Project Sponsor Floyd Roehrich 


PROBLEM STATEMENT 


Historically, noise mitigation measures used in the U.S. transportation industry have included 
use of barriers, walls, and separation (e.g., distance). These methods have been the only 
acceptable solutions for federally funded projects. Quiet pavements can also be used to mitigate 
noise but are not currently permitted because the Federal Highway Administration (FHWA) does 
not view them as a permanent solution. 


In Arizona, like other states, berms and walls are the primary noise mitigation measures in the 
urban corridors. In April 2003, ADOT received approval from FHWA to allow the use of 
pavement surface type as a noise mitigation strategy. This approval allowed the use of Asphalt 
Rubber Friction Course (ARFC) overlays as a noise mitigation strategy when used on existing 
and newly constructed concrete pavements. Where this surfacing is used, ADOT receives a four- 
decibel reduction for the design of walls and berms. This credit equates to a six- to eight- foot 
reduction in wall or barrier height. Perhaps a more meaningful analogy is that if just a three- 
decibel reduction were achieved through the use of a quiet pavement, it would have a noise 
impact of about half of the actual traffic volume. 


The FHWA approval was granted with the condition that Arizona be a pilot program, with 
specific research objectives and requirements. The required research is intended to validate the 
efficacy of using ARFC as a noise mitigation strategy. Since the FHWA was concerned that a 
pavement solution is not a permanent solution, they requested a pilot program to study the long- 
term performance of the ARFC overlay. ADOT committed to a long-range study for up to 10 
years, the estimated minimum life cycle of the ARFC pavement. 


ADOT is currently conducting research which focuses on Type 1 (source noise), Type 2 
(residential neighborhood), and Type 3 (wayside noise measurement) sites. 


RESEARCH OBJECTIVES 


The objective of the research is to measure and compare noise generated from different 
pavement types over time. The effects of pavement design and pavement age will be monitored 
as they affect noise generation from vehicle traffic. 
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EXPECTED IMPLEMENTATION 


The results of the research will be used in the design of future road construction projects. 


STATUS OF THE RESEARCH 


A revised agreement with the Federal Highway Administration and the Volpe Center is 
underway to complete the second 5 years (Phase II) of this study. The Volpe center will monitor 
2 of the 5 test sites. ADOT will monitor the other 3. An interim report will be published within 
6 months. The table below shows funding in the previous fiscal years: 


SPR Fund Source FY 2004 FY 2005 FY 2008 FY 2010 Totals 

Part I (Planning) $364,000 : : : $364,000 

Part II (Research) - $99,000 $97,000 $97,000 $293,000 
Program Total $ 657,000 


A second 5-year phase has been approved with an annual budget of $140,000. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Floyd Roehrich ADOT State Engineer’s Office (Sponsor) 
Barney Remington ADOT Environmental Planning Group 
Fred Garcia ADOT Environmental Planning Group 


Thor Anderson ADOT Environmental Planning Group(Champion) 
Ali Zareh ADOT Pavement Design 

Christ Dimitroplos ADOT Research Center (Project Manager) 

Mary Frye FHWA 

Thomas Deitering FHWA 
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SPR-605, Investigations of Environmental Effects on Freeway Acoustics 


ADVANTAGE No./Name RO605 18P Freeway Acoustics 
Investigator/Agency Dr. Joe Fernando Arizona State University 
Program Budget $155,000 FY Authorization 2006 
Contract Amount $155,000 Contract Date 05/04/2006 
Expenditures to date $144,295 Duration (months) 48 months 
Available Amount $10,705 Est. Completion Date 9/24/2011 
Percent complete 95 Project Manager Christ Dimitroplos 
Project Sponsor Thor Anderson 


PROBLEM STATEMENT 


In April of 2003, ADOT received approval from the FHWA to allow the use of pavement surface 
type as a noise mitigation strategy. This was granted with the condition that Arizona would 
conduct a pilot program related to this strategy. A research program was developed to validate 
the efficacy of using Asphalt Rubber Friction Courses (ARFC) as a noise mitigation strategy. 
ADOT has begun to monitor four sites across the Phoenix Metropolitan area over a ten-year 
period to evaluate the effectiveness of ARFC. Recent experiences, however, suggest that 
traditional noise abatement approaches (e.g. the use of walls) can be defeated by environmental 
conditions. In the last year, researchers at Arizona State University helped ADOT to monitor 
environmental conditions associated with acoustic monitoring. In the first (completed) phase, 
the effects of winds on noise propagation were studied. However, the effects of inversions have 
not been studied, although they are known to be important; and this will be focus of the proposed 
work. 


RESEARCH OBJECTIVES 


In order to understand the influence of stability (inversion) conditions on sound propagation, we 
will conduct environmental monitoring, concurrent with ADOT acoustic monitoring, under 
different stability conditions -- during the night or early in the morning, before inversion breakup 
and during the afternoon during the unstable conditions. Detailed profiles of wind speed and 
temperature will be obtained using a SODAR (Sound Detection And Ranging) system and its 
RASS (Radio Acoustic Sounding System) extension. The SODAR remotely sense the wind 
speed and turbulence statistics profiles in the lower atmosphere (15-1000m). RASS provides the 
temperature and sound speed profiles (both instruments are available for the ASU group). If 
surface measurements are needed (< 15m), tethered balloons can be employed. The deliverables 
of the project are: (i) All temperature, velocity and humidity data in the required forms; (ii) Plots 
showing the effects of inversions on sound propagation — a manual of results; (iii) Analysis of 
results; (iv) Final report detailing the procedure, uncertainties, analysis, results and inferences. 


EXPECTED IMPLEMENTATION 


The results will be combined with ADOT sound monitoring data. 
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STATUS OF THE RESEARCH 


The study is currently awaiting final editing and publication. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Thor Anderson 
Barney Remington 
Christ Dimitroplos 
Larry Scofield 
Tom Kombe 

Fred Garcia 

Hugh Saurenman 


ADOT Environmental Group (Sponsor) 

ADOT Environmental Group Champion) 

ADOT Research Center; (Project Manager) 

AZ Concrete Pavement Association (ACPA) 

ADOT Research Center, Environmental Project Manager 
ADOT Environmental Group 

ATS Consulting 
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SPR-606, Implementation of the Mechanistic-Empirical (M-E) Design Guide for Arizona 


ADVANTAGE No./Name RO606 18P Mechanistic Empirical 
Investigator/Agency Dr. Michael Darter Applied Research Associates 
Program Budget $350,000 FY Authorization 2006 
Contract Amount $255,000 Contract Date 04/22/2010 
Expenditures to date $80,221 Duration (months) 18 months 
Available Amount $174,779 Est. Completion Date 10/22/2011 
Percent complete 50% Project Manager Christ Dimitroplos 
Project Sponsor William Hurguy 


PROBLEM STATEMENT 


To complete the calibration and implementation of the Mechanistic-Empirical Design Guide for 
Arizona. 


Task 1- Accurately calibrate the pavement performance models to local field conditions. 


Task 2 - How to implement the Mechanistic-Empirical Design Guide for pavement design and 
performance prediction in Arizona. 


Task 3- Develop a framework for performance related specifications for Arizona. 


RESEARCH OBJECTIVES 


To calibrate pavement performance models to local conditions using Arizona field data. The 
result will enable ADOT to utilize the M-E Pavement Design Guide and develop a framework 
for Pavement Performance related specifications. 


EXPECTED IMPLEMENTATION 


The overall assessment of the utility of the Mechanistic Empirical Design Guide calibrated for 
Arizona materials and conditions. Framework for pavement performance related specifications 
for Arizona. 


STATUS OF THE RESEARCH 


The study is active with the data collection phase just finished. The project is expected to be 
completed within the next year. 
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TECHNICAL ADVISORY COMMITTEE (TAC) 


Paul Burch ADOT Materials (Champion) 

William Hurguy ADOT Materials (Sponsor) 

Christ Dimitroplos ADOT Research Center (Project Manager) 
Thomas Deitering FHWA 

Joe Phillips AMEC 

Scott Weinland ADOT Materials 
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SPR-631, Evaluate Warm Mix Technology for Use in Asphalt Rubber — Asphaltic Concrete 
Friction Courses (AR-ACFC) 


ADVANTAGE No./Name R0631 19P Warm Mix 
Investigator/Agency Pending 
Program Budget $90,000 FY Authorization 2007 
Contract Amount N/A Contract Date Pending 
Expenditures to date $0 Duration (months) N/A 
Available Amount $90,000 Est. Completion Date N/A 
Percent complete 20% Project Manager Christ Dimitroplos 
Project Sponsor Scott Weinland 


PROBLEM STATEMENT 


European countries are using technologies that allow a reduction in the temperatures at which 
asphalt mixes are produced and placed. These technologies have been labeled Warm Mix 
Asphalt (WMA). The immediate benefit to producing WMA is the reduction in energy 
consumption required by burning fuels to heat traditional hot mix asphalt (HMA) to temperatures 
in excess of 300° F at the production plant. With the decreased production temperature comes the 
additional benefit of reduced emissions from burming fuels, fumes, and odors generated at the 
plant and the paving site. The technology allows the production of WMA by reducing the 
viscosity of the asphalt binder at a given temperature. This reduced viscosity allows the 
aggregate to be fully coated at a lower temperature than what is traditionally required in HMA 
production. There have been a number of demonstration projects in the US with a variety of 
mixes and binders, but none with asphalt rubber. 


RESEARCH OBJECTIVES 


Conduct a two-phase project to evaluate the applicability of warm mix asphalt technology to 
ADOT’s AR-ACFC mixes. 


The first phase would be principally a laboratory evaluation and review of relevant literature 
designed to answer the following questions: 


1. Are the existing WMA technologies compatible with the asphalt rubber binders used in 
ADOT’s AR-ACFC mixes? 

2. How does ADOT’s design procedure for AR-ACFC mixtures need to be modified to 
accommodate WMA technologies? 


The second phase would be primarily a field trial with the following research objectives: 

e Characterize (quantify) the potential plant production / mix lay-down savings that can be 
generated by using WMA technologies in AR-ACFC (e.g. energy cost reduction, reduced 
emissions, etc.) 

e Characterize the impact of incorporation WMA technologies into AR-ACFC mixes on 
the surface characteristics of the mix (e.g. noise reduction capabilities, frictional 
characteristics, and smoothness) 
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e Evaluate the potential for extension of the paving window for AR-ACFC resulting from 
reduced paving temperatures (e.g. minimum surface temperature, paving season) 


EXPECTED IMPLEMENTATION 


This research has the potential to significantly reduce the plant production and placement costs 
due to decreases in energy costs. Materials Group will implement the findings in the form of 
revised specifications and test methods on future projects. Materials Group will implement any 
recommended changes to the AR-ACFC paving window (temperature and season). 


STATUS OF THE RESEARCH 


This active project has been upgraded in accordance with FHWA and USDOT interest. A revised 
scope of work and budget are awaiting final approval. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Paul Burch 

Scot Weinland 
Christ Dimitroplos 
Bob McGennis 
Joe Phillips 

Don Green 

Sharon Gordon 
Thomas Deitering 
John Shi 


ADOT (Project Champion) 

ADOT (Project Sponsor) 

ADOT Research Center (Project Manager) 
Holly Asphalt 

AMEC 

Cemex 

FHWA 

FHWA 

Maricopa County DOT 
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SPR-633, Economical Concrete Mix Designs Utilizing Blended Cements, Performance Based 
Specifications, and Rational Pay Factors 


ADVANTAGE No./Name RO0633 19P Concrete Mix Designs 
Investigator/Agency Dr. Barzin Mobasher Arizona State University 
Program Budget $120,000 FY Authorization 2007 
Contract Amount $120,000 Contract Date 01/05/2010 
Expenditures to date $84,143 Duration (months) 18 months 
Available Amount $35,857 Est. Completion Date 07/31/11 
Percent complete 80 Project Manager Christ Dimitroplos 
Project Sponsor William Hurguy 


PROBLEM STATEMENT 


There is a need to contain the escalating costs of construction projects through the use of 
economical concrete materials and rational acceptance criteria. Project bids may become more 
competitive by improving the procedures for materials selection, specifications, and also pay 
factors for contract administration. A preliminary study conducted for joint ADOT/ARPA 
committee has indicated that there are significant potential cost savings through the reduction of 
minimum specified cement content in various grades of concrete. Such reductions however must 
be accomplished so that the performance of final product is not jeopardized. This project will 
utilize and evaluate recent advances in performance enhancing mineral admixtures and 
supplementary cementitious materials, in addition to QC parameters used for specification and 
acceptance criteria in order to develop economical concrete mixtures. 


RESEARCH OBJECTIVES 
Promote better quality and economics of using concrete materials by focusing on: 


1. Mix design formulation based on economy, superior performance, quality control, and 
durability. 


2. Better utilization of mineral admixtures such as flyash through reducing the minimum 
cement requirements for 2500 psi and 3000 psi concrete mixtures. 


3. Evaluation of the acceptance criteria and pay factor adjustment methods based on a 
bonus/penalty factors in improving quality control and specification procedures. 


EXPECTED IMPLEMENTATION 


Results can improve the quality of concrete construction in the State of Arizona while saving 
millions of dollars in construction costs. Historical ADOT data will be evaluated and calibrated 
against the proposed models that will be developed in this program. Special provisions will be 
developed and presented to the ADOT materials group. Specifications for new classes of 
concrete and their associated pay factors will be chosen. Testing and evaluation protocol for 
field trials as a follow up to this study will be identified. 
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STATUS OF THE RESEARCH 


The draft final report is being currently being reviewed. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


William Hurguy ADOT Materials Group (Sponsor) 

Paul Sullivan ADOT Materials Group (Champion) 
Daniel Seagerman ADOT Materials Group 

Christ Dimitroplos ADOT Research Center ((Project Manager) 
Thomas Deitering FHWA 
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SPR-672, Development of a Traffic Data Input System in Arizona for the Mechanistic 
Empirical Pavement Design Guide 


ADVANTAGE No./Name RO672 21P Traffic Data Input System for MEPDG 
Investigator/Agency Dr. Michael Darter Applied Research Associates/ 
Program Budget $150,000 FY Authorization 2009 
Contract Amount $150,000 Contract Date 4/16/2009 
Expenditures to date $133,738 Duration (months) 18 months 
Available Amount $16,262 Est. Completion Date 10/16/2010 
Percent complete 90% Project Manager Christ Dimitroplos 
Project Sponsor William Hurguy 


PROBLEM STATEMENT 


In the next five years, the Arizona Department of Transportation (ADOT) will spend 6.5 billion 
dollars in its highway construction program. A significant portion of that money will be used for 
the highway pavement structures. Traffic data is one of the key data elements required for the 
design/analysis of all pavement structures. Currently, the only traffic data available to the 
Pavement Design Section for designing Arizona pavements are: (i) Annual Average Daily 
Traffic (AADT) obtained from the Multimodal Planning Division, and (ii) Equivalent Single 
Axle Load (ESAL) data predicted by the Pavement Management Section. It is noteworthy that 
the prediction is based on the statewide traffic survey completed in 1997, which was started in 
1995. Since the current predictions are based on a very old survey, it is very important that new 
regular data collection and periodic traffic surveys be conducted. As ADOT is getting ready to 
adopt the new Mechanistic Empirical Pavement Design Guide (MEPDG), the old survey data 
will become incompatible with the new design protocols. The MEPDG requires a major change 
in the way ADOT has been acquiring and compiling the traffic data. For example, the MEPDG 
uses traffic load spectra data instead of calculating ESALs. Therefore, it is imperative that 
ADOT has a comprehensive traffic data input system. 


RESEARCH OBJECTIVES 


1. Identify the needs of various sections within ADOT in terms of traffic data specifically 
related to the American Association of State, Highway and Transportation Officials 
(AASHTO) 1993 Pavement Design Guide and the new MEPDG. 


2. Evaluate the current ADOT practice in terms of obtaining, compiling and managing 
traffic data. 


3. Critically investigate into the existing traffic data collection infrastructures, such as weigh 
in motion (WIM) stations, and determine their validity and usefulness for use with the 
MEPDG. 


4. Develop a detailed action plan for ADOT to continuously obtain all necessary traffic data 
and compile that information for effective use in the MEPDG. The action plan should 
also include a detailed cost estimate. 
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EXPECTED IMPLEMENTATION 


Implementation will require changes in the work done by the Data Team in MPD and changes in 
the final product they provide to the Materials group. Implementation would be in stages as the 
MEPDG is incorporated into our Pavement Design and Management processes. 


STATUS OF THE RESEARCH 


The draft report is currently being reviewed 


TECHNICAL ADVISORY COMMITTEE (TAC) 


William Hurguy ADOT Materials (Project Sponsor) 

Paul Burch ADOT Materials (Project Champion) 
Christ Dimitroplos ADOT Research Center (Project Manager) 
Ron Fregin ADOT Materials Group 

Mark Hodges ADOT Planning Division 

Douglas Eberline ADOT Planning Division 

Mark Catchpole ADOT Planning Division 


Thomas Deitering FHWA 
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SPR-673, Performing Lifecycle Cost Analysis of HPC and Developing HPC Specifications for 
ADOT Bridge Projects 


ADVANTAGE No./Name RO673 21P HPC Specifications for Bridges 
Investigator/Agency Tarif Jaber JEC Inc 
Program Budget $175,000 FY Authorization 2009 
Contract Amount $175,000 Contract Date 4/28/09 
Expenditures to date $9,000 Duration (months) 24 Months 
Available Amount $166,000 Est. Completion Date 10/28/2011 
Percent complete 5% Project Manager Christ Dimitroplos 
Project Sponsor William Hurguy 


PROBLEM STATEMENT 


Using High Performance Concrete (HPC) on bridge decks has been found to improve concrete 
quality, extend service life of the structure and reduce maintenance. Many state agencies have 
used HPC on bridges and have developed special specifications for implementing HPC. While 
there might be an increase in construction cost for using HPC on bridge projects, a lifecycle cost 
analysis is needed to evaluate and confirm the cost benefits of using HPC local materials and 
technology on Arizona bridge projects. 


Successful implementation of HPC on bridges requires proper specification of materials and 
technology. The Arizona Department of Transportation (ADOT) currently does not have a 
specification to facilitate the successful implementation of HPC on bridges. ADOT uses HPC 
materials on bridge deck repair projects, but the current specification lacks the technology and 
the provisions to make sure HPC implementation is carried out properly and HPC benefits are 
achieved. 


RESEARCH OBJECTIVES 


1. Provide ADOT with lifecycle cost analysis needed to evaluate the benefits of using HPC 
on bridge projects in Arizona in hot and arid climates and under various exposure 
conditions found in Arizona. 


2. Develop a stand-alone special provision prescriptive specification for HPC bridge decks. 
ADOT will use this specification to implement HPC on bridge projects in Arizona. 


3. Provide an interim performance specification for use on future ADOT bridge projects. 
Data collected and experience gained from implementing HPC on upcoming bridge 
projects using prescriptive specifications will help ADOT update and finalize this interim 
performance specification. 


EXPECTED IMPLEMENTATION 


Project results shall include: 
1. A prescriptive specification for implementing HPC using ADOT specification formats, 
2. HPC guidelines, proposed test methods, and acceptance limits for bridges in Arizona. 
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STATUS OF THE RESEARCH 


The project is in active status; it is pending a scope revision in order to eliminate redundancy 
with a potential structures project. . 


TECHNICAL ADVISORY COMMITTEE (TAC) 


William Hurguy ADOT Materials Group (Project Sponsor) 
Paul Sullivan ADOT Materials 

Gregg Inman ADOT Materials (Project Champion) 
Christ Dimitroplos ADOT Research Center (Project Manager) 
Shawn Farahzadi ADOT Construction Group 

Pe-Shen Yang ADOT Bridge Group 

Aryan Lirange FHWA 
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SPR-692, Development of a Comprehensive Plan to Enhance ADOT’s Pavement Management 
Forecasting and Decision Making Capability 


ADVANTAGE No./Name RO692 21P Pavement Management Forecasting 
Investigator/Agency Pending 
Program Budget $400,000 FY Authorization 2010 
Contract Amount Pending Contract Date Pending 
Expenditures to date $0 Duration (months) 24 months 
Available Amount $400,000 Est. Completion Date Pending 
Percent complete 0% Project Manager Christ Dimitroplos 
Project Sponsor William Hurguy 


PROBLEM STATEMENT 


As the Department of Transportation approaches the second decade of this century, it is clear that 
the implementation of significant improvements in project development and system preservation 
are necessary. Historically, improvements to transportation infrastructure have directly 
correlated with improvements to the Local, State and National economy. To maximize asset 
management; to facilitate pavement design and pavement preservation; and to precisely target 
highway infrastructure improvements, it is critical that the Department enhance its Pavement 
Management cross-functional interconnectivity. 


The Pavement Management Section lacks the ability to support the Materials Group’s new 
Mechanistic-Empirical Pavement Design Guide. Designers are unable to access critical 
information concerning pavement condition, including the extent of traffic exposure, and the 
type and extent of cracking. In addition, there is no existing provision that facilitates updating 
and distribution of critical data to the Engineering Districts. This research is expected to 
recommend and provide some type of software that will provide real time access to pavement 
condition and design data on a statewide basis, in a manner that can be readily used by Highway 
Development and Engineering District personnel. Implementation will result in lower costs to 
develop highway design strategies. Even more importantly, it will result in lower costs for the 
construction and maintenance of the State’s highways throughout their lifecycle. 


RESEARCH OBJECTIVES: 


1. Review the Department’s current Pavement Management System interdisciplinary data 
sharing functionality. 


2. Identify the critical connectivity nodes and determine the relative strength or weakness of 
their ability to transfer the appropriate data. 


3. Evaluate the performance of extant alternative systems to determine their potential to 
enhance the Pavement Management Section’s link to ADOT’s maintenance systems, the 
bridge systems, and the AASHTO Mechanistic-Empirical Pavement Design Guide 
requirements. 
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4. Implement a functional web based database that is compatible with these research 
objectives, and will monitor the Pavement Management organization’s network 
optimization and interdisciplinary connectivity. 


EXPECTED IMPLEMENTATION: 


The project will significantly improve ADOT’s pavement condition forecasting and decision 
making capability. It will facilitate database maintenance and data validation thereby maximizing 
both development and operations efficiency. Enhanced pavement preservation strategies and 
resource allocation will reduce transportation life cycle costs. 


STATUS of the RESEARCH: 


A request for information (RFI) has been completed. A Project Investment Justification (PIJ) is 
pending. 


TECHNICAL ADVISORY COMMITTEE 


William Hurguy ADOT Materials Group (Sponsor ) 
Yonggqi Li ADOT Materials Group(Champion) 
Christ Dimitroplos ADOT Research Center (Project Manager) 
Mafiz Mian ADOT Materials Group 

Ron Fregin ADOT Materials Group 

Lonnie Hendrix ADOT Maintenance 

Joel Miller ADOT Globe District 

TAC Member FHWA 
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SPR-699, Materials Properties and Optimum Geometries for the Design of Noise Walls 


ADVANTAGE No./Name RO699 23P Design of Noise Walls 
Investigator/Agency Pending 
Program Budget $300,000 FY Authorization 2011 
Contract Amount Pending Contract Date Pending 
Expenditures to date $0 Duration (months) 24 
Available Amount $300,000 Est. Completion Date Pending 
Percent complete 0% Project Manager Christ Dimitroplos 
Project Sponsor William Hurguy 


PROBLEM STATEMENT 


Highways built by the Arizona Department of Transportation (ADOT) that include Federal 
Highway Administration (FHWA) funding must comply with FHWA noise abatement standards. 
One of the traditional strategies used to reduce roadside noise is the use of noise walls parallel to 
aroadway. Most noise walls are currently designed to reflect sound. However, new materials 
and designs are emerging that may provide more effective control of roadway noise. There is no 
quantitative, objective information available that can be used to evaluate the suitability and 
effectiveness of these new technologies and designs. 


RESEARCH OBJECTIVES: 
1, 
walls. 
2; 
designs in reducing roadway noise. 
3. 


Identify materials and designs that may have advantages over traditional, reflective noise 
Summarize available information regarding the effectiveness of these materials and 


Recommend a field test to evaluate the most promising materials and designs in 


improving roadway noise reduction. Materials would be evaluated based upon 
constructability and life cycle costs/maintenance. 


EXPECTED IMPLEMENTATION: 


This research would lead to a field test to evaluate the most promising materials and designs. 
Identifying potential improved noise wall materials and designs has the potential to reduce 
construction costs, reduce roadway noise, and enhance the quality of life in the community. 


STATUS of the RESEARCH: 
The Project has not yet begun. 


TECHNICAL ADVISORY COMMITTEE 
The TAC has not yet been formed. 
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SPR-712, Quiet Pavement Pilot Project — Policy Report 


ADVANTAGE No./Name RO712 21P Quiet Pavement Policy Report 
Investigator/Agency Pending 
Program Budget $25,000 FY Authorization 2012* 
Contract Amount Pending Contract Date Pending 
Expenditures to date $0 Duration (months) 24 
Available Amount $25,000 Est. Completion Date Pending 
Percent complete 0% Project Manager Christ Dimitroplos 
Project Sponsor Thor Anderson 


*Funded with 2009 dollars 


PROBLEM STATEMENT 


The Quiet Pavement Pilot Project is a 10-year cooperative research project between the Federal 
Highway Administration (FHWA) and the Arizona Department of Transportation (ADOT) to 
determine the effect of aging on the noise reduction characteristic of rubberized asphalt. The 
research and documentation of the physical effects of aging on this characteristic is being 
investigated by research project SPR-577. A separate ADOT-funded effort is underway using 
some of the data produced by SPR-577 to demonstrate the potential real-world effects of the 
inclusion of rubberized asphalt in the Traffic Noise Model (TNM) used to determine noise 
impacts and mitigation for transportation projects. 


Neither of these two research projects document the change to ADOT project implementation 
caused by rubberized asphalt, nor do they make any predictions for future changes to mitigation 
costs or ADOT policy based upon FHWA-acceptance of rubberized asphalt as a noise reduction 
technology for use in TNM. 


RESEARCH OBJECTIVES: 
1. Provide a concise background of the QPPP project 
2. Explore the effect of QPPP on project-specific TNM modeling runs 
3. Consider the effect of QPPP on ADOT noise mitigation recommendations 
4. Estimate the overall effect of QPPP on common transportation policy decisions 
5 


Document the results in a final report 
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EXPECTED IMPLEMENTATION: 


The results of this project would provide an estimated change to future costs of noise mitigation 
when affected by rubberized asphalt, and could be used in a cost-benefit analysis when 
considering whether the use of rubberized asphalt is justified for a particular project. 


STATUS of the RESEARCH: 
The project has not yet begun. 


TECHNICAL ADVISORY COMMITTEE 
The TAC has not yet been formed. 
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SPR-713, Performance Grading Protocol Modifications for Asphalt Rubber Binder 


ADVANTAGE No./Name RO713 23P Asphalt Rubber Binder Protocol Mods 
Investigator/Agency Pending 
Program Budget $39,700 FY Authorization 2012* 
Contract Amount Pending Contract Date Pending 
Expenditures to date $0 Duration (months) 24 
Available Amount $39,700 Est. Completion Date Pending 
Percent complete 0% Project Manager Christ Dimitroplos 
Project Sponsor William Hurguy 


*Funded with FY 2011 dollars. 
PROBLEM STATEMENT 


The PG system and Superpave mix design has been adopted for use by the Arizona Department 
of Transportation. ADOT has been using AR binders for over 30 years. AR binders cannot be 
given a performance grade because the testing procedures do not allow the presence of the 1 mm 
or greater rubber particle size in the Dynamic Shear Rheometer along with other testing 
equipment barriers. The true performance grade of AR binders is not known, consequently, 
paving and rehabilitation projects may be incorrectly designed for climate and traffic conditions. 
The development of the PG protocol changes for AR binder may provide cost savings through 
the proper selection of the base binder before the addition of rubber and help enhance quality in 
the rubber and asphalt interaction. 


RESEARCH OBJECTIVES: 


The purpose of the research is to identify the changes to performance grade testing that will 
produce meaningful and reproducible results and allow asphalt rubber binders to have PG value 
assigned to aid in the selection of base binders. The appropriate combination of tire rubber 
quantities and asphalt can be identified to achieve the desired performance. The PG protocols 
developed by this research will allow pavement design engineers more option in material 
selection and may provide control on rubber content. 


EXPECTED IMPLEMENTATION: 


The research would be implemented in a public domain design guide made available to the 
asphalt design and engineering community through publication on the web and through 
publications with the Transportation Research Board, Association of Asphalt Paving 
Technologists, AASHTO, and ASTM. Through use of the guide, asphalt rubber binders can be 
used where PG binders are used and the value of ground tire rubber in paving systems will be 
better understood. 
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STATUS of the RESEARCH: 
The project has not yet begun. 


TECHNICAL ADVISORY COMMITTEE 
The TAC has not yet been formed. 
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Planning and Administration — PROJECTS 


SPR-613, Quantifying the Impact of Opening a New Segment of Freeway 


ADVANTAGE No./Name R0613 17P New Freeway Segment 
Investigator/Agency Jeff McLellan Independent consultant 
Program Budget $15,000 FY Authorization 2005 
Contract Amount $12,000 Contract Date 4/25/2006 
Expenditures to date $9,260 Duration (months) 2 
Available Amount $5,740 Est. Completion Date 6/30/2011 
Percent complete 95% Project Manager Frank Di Bugnara 
Project Sponsor Matt Burdick 


PROBLEM STATEMENT 


We build and expand the capacity of urban freeways with the idea that they will help relieve 
urban street congestion. Critics contend that new freeways worsen congestion. What is needed is 
an examination of the impacts that new urban freeway segments have had on urban traffic. Using 
the Phoenix metropolitan region as a test case, data on traffic on adjacent and parallel city streets 
before and after the opening of new freeway segments or capacity additions could be used to 
quantify the changes resulting from the new facilities. 


RESEARCH OBJECTIVES 


1. Estimate and document the traffic impacts of new freeway segments in the Phoenix 


metropolitan region. 


2. Determine whether the new freeways help relieve congestion. 


EXPECTED IMPLEMENTATION 


ADOT will use the information to improve the agency’s reputation with the general public and 


elected officials. 


The research will lay the groundwork for conveying the message of the cost-effectiveness of 
urban freeways for meeting urban travel needs. ADOT’s Office of Strategic Management and 


Budget will be the process owner. 


STATUS OF THE RESEARCH 


Draft final report is being revised to clarify mathematical econometrics section and define terms. 


Work is 95% complete. 
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TECHNICAL ADVISORY COMMITTEE (TAC) 


Name Affiliation 

Matthew Burdick ADOT Communication and Community Partnerships (Sponsor) 
John Carlson ADOT Government Relations Office (Champion) 

Vladimir Livshits Maricopa Association of Governments 

Thor Anderson ADOT Environmental Planning Group 

Mike Manthey ADOT Traffic Group 

Larry Langer ADOT Valley Project Management 

Floyd Roehrich ADOT 

Kelly LaRosa FHWA 
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SPR-618, Land Use and Traffic Congestion 


ADVANTAGE No./Name RO618 18P Land Use and Traffic Congestion 
Investigator/Agency J. Richard Kuzmyak Independent consultant 
Program Budget $100,000 FY Authorization 2006 
Contract Amount $100,000 Contract Date 1/30/2007 
Expenditures to date $74,700 Duration (months) 24 months 
Available Amount $25,300 Est. Completion Date September 2011 
Percent complete 95% Project Manager Dianne Kresich 
Project Sponsor Mark Hodges 


PROBLEM STATEMENT 


The way land is used affects the volume of traffic on the abutting streets. It is unclear whether 
sufficient attention is given to the traffic impacts of land use decisions. There is considerable 
controversy over whether increased density would reduce or increase traffic congestion. 


Better data on the relationship between land uses and traffic congestion could help us make 
better land use decisions. These better decisions could lead to reduced traffic congestion, 
improved air quality, and lower roadway infrastructure costs. 


RESEARCH OBJECTIVES 


The objectives are to examine land use patterns and their contribution to mitigating or worsening 
traffic congestion, and to recommend options for policies that may be more conducive to 
reducing traffic congestion 


EXPECTED IMPLEMENTATION 


The research will result in data indicating how different types of land use patterns contribute to 
traffic congestion and whether better decisions could lead to lessened traffic congestion. The 
ADOT Multimodal Planning Division may be the primary process owner, but the Maricopa 
Association of Governments (MAG) and the Pima Association of Governments (PAG) may find 
the research results beneficial to travel demand modeling efforts. 


STATUS OF THE RESEARCH 


The study is currently awaiting final editing and publication. 
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TECHNICAL ADVISORY COMMITTEE (TAC) 


Mark Hodges ADOT MPD Data Management and Analysis (Champion/Sponsor) 
Dianne Kresich ADOT Research Center (Project Manager) 

Mike Normand ADOT MPD Public Transportation 

Jennifer O’ Connor Pima Association of Governments 

Tim Strow Maricopa Association of Governments 

David Wessell Flagstaff Metropolitan Planning Organization 

Alton Bruce City of Coolidge 

Kelly LaRosa FHWA 
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SPR-642, Delivery of a Technical Curriculum Using Learner-Based Instruction and 
Communication Modalities in a Distributed Environment 


ADVANTAGE No./Name RO642 19P Tech Curriculum in Distributed Environment 
Investigator/Agency Maurice Moore ADOT ITG 
Program Budget $24,000 FY Authorization 2007 
Contract Amount $24,000 Contract Date 5/10/2007 
Expenditures to date $6,681 Duration (months) 18 
Available Amount $17,319 Est. Completion Date 12/31/2011 
Percent complete 25% Project Manager Dianne Kresich 
Project Sponsor Stacey Stanton 


PROBLEM STATEMENT 


This research is focused on improving MVD effectiveness and efficiency within the Executive 
Hearing Office and in MVD training. 


Phase 1: Within ADOT, the Executive Hearing Office (EHO) provides the public with an 
administrative hearing process that affords the opportunity to challenge an order or decision of 
the MVD that adversely affects a license or privilege. The majority of the cases heard by EHO 
hearing officers are the suspension or revocation of a driver license that is the result of a DUI 
arrest. 


As required by statute, the EHO must accommodate any law enforcement agency request that a 
DUI hearing be conducted in the county where the violation occurred, as a result, the EHO 
conducts DUI-related hearings at fifteen temporary locations, in addition to hearings held at the 
EHO’s main offices in Phoenix and Tucson. In 2009, 8,159 DUI hearings were heard by the 
EHO, an increase of approximately ten percent over the previous year that has placed a burden 
on an already-constrained budget. 


Phase 2: In an effort to ensure that efficient delivery of services to the public, as well as to reduce 
the number of impaired drivers who travel Arizona roads, this research is looking at a pilot study 
on streamlining the EHO process by providing video conferencing of DUI-related hearing 
adjudication throughout Arizona with the purchase and installation of video conferencing 
equipment. 


The complexity and volume of information a Motor Vehicle Division (MVD) Customer Services 
Representative must learn have increased geometrically because of new federal and state 
homeland security requirements, increasingly complex connectivity among the 50 states and 
foreign jurisdictions, and the movement of foreign state populations, organizations, products and 
services into and through Arizona. As in-migration continues to exceed out-migration, more 
MVD services will be required to serve the public throughout the state. 


Pressure to keep wait times at a designated level, marginal funding to support the increased 
demand for services, and non-productive lost time traveling to and from a training site have 
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impacted how training can be delivered without requiring additional resources and in the shortest 
amount of time possible. 


Because of the increasing size of the population, the expanded scope of training, and the scarcity 
of resources, training must be made as effective as possible at a minimum cost in the shortest 
amount of time. This portion of the research will study the effectiveness and efficiencies of dual 
purpose video conferencing equipment shared between the EHO and MVD training. 


RESEARCH OBJECTIVE 
e To document the effectiveness and efficiencies presented in the pilot study of EHO DUI 
administrative hearings offered through video conferencing. 


e To document the effectiveness and efficiencies presented in the pilot study of MVD 
Customer Service Representative virtual training offered through video conferencing. 


EXPECTED IMPLEMENTATION 


It is expected that the study results will help the EHO and MVD training to implement a more 
efficient and effective EHO DUI administrative hearing adjudication process and MVD training 
program. 


STATUS OF THE RESEARCH 
The study has completed Phase 1 and is in the early stages of Phase 2. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Name Affiliation 

Stacey Stanton ADOT MVD (Sponsor) 
John Carlson ADOT MVD (Champion) 
Dianne Kresich ADOT Research Center (Project Manager) 
Maurice Moore ADOT ITG 

Omar Guillen ADOT ITG 

Cyndi Striegler ADOT ITG 

Mary King ADOT MVD 

Karen Harmon ADOT MVD 

Annie Parris ADOT ITD 

Diane Minton ADOT ITD 

Kelly LaRosa FHWA 
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SPR-654, Travel Demand Management: Strategies to Reduce Single Occupant Vehicle Trips 
and Increase Alternate Mode Usage in Arizona 


ADVANTAGE No./Name RO654 20P Travel Demand Management 
Investigator/Agency Joddie Gray UrbanTrans Consultants 
Program Budget $50,000 FY Authorization 2008 
Contract Amount $50,000 Contract Date 3/11/08 
Expenditures to date $43,819 Duration (months) 9 months 
Available Amount $6,181 Est. Completion Date September 2011 
Percent complete 95% Project Manager Dianne Kresich 
Project Sponsor Cherie Campbell 


PROBLEM STATEMENT 


Arizona’s population grew significantly in recent decades. One of the major concerns associated 
with a growing population is transportation congestion on local streets and state highways. 
Incentives such as tax credits for reduced personal mileage, payment for not driving alone, 
support for working at home, grocery delivery to the home, personal services at the work site or 
disincentives that include tolls and charges for parking could have a significant impact. 


Many communities are considering more aggressive measures for reducing traffic congestion. 
Arizona’s two largest cities, Phoenix and Tucson, already have Travel Reduction Ordinances that 
encourage employers to reduce single-occupancy trips made by employees to the work site. 
While these programs are making a contribution, something much stronger and dynamic may 
need to be implemented to increase the impact on traffic congestion. 


RESEARCH OBJECTIVE 


The objective of the research is to estimate the magnitude of the impact and effectiveness of 
various plausible incentives and disincentives to reduce single-occupancy vehicular travel. The 
research will identify the most promising options and develop a framework for the measurement 
of the effectiveness of these options. 


EXPECTED IMPLEMENTATION 


The findings of the study will be most applicable in urban areas. The Pima Association of 
Governments, which serves as the study’s sponsor, will own the process. However, there is 
increased interest among states to develop a larger role in the travel demand management 
process. 


STATUS OF THE RESEARCH 


The study is currently awaiting final editing and publication. 
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TECHNICAL ADVISORY COMMITTEE (TAC) 


Cherie Campbell Pima Association of Governments (Sponsor) 

Ruth Reiman Pima Association of Governments (Champion) 

Dianne Kresich ADOT Research Center (Project Manager) 

Rite Hildebrand Pima Association of Governments 

Tim Strow Maricopa Association of Governments 

Mike Normand ADOT MPD Public Transportation 

Eddie Caine Valley Metro 

Kelly LaRosa FHWA 

Kayelen Rolfe Arizona Department of Administration, State RideShare 
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SPR-662, Cost Effectiveness of MVD Fee Collections 


ADVANTAGE No./Name RO662 20P MVD Fee Collections 
Investigator/Agency Chris Ciofi Arrowhead Solutions 
Program Budget $27,000 FY Authorization 2008 
Contract Amount $27,000 Contract Date 05/22/2008 
Expenditures to date $24,759 Duration (months) 18 
Available Amount $2,241 Est. Completion Date 12/31/2011 
Percent complete 95% Project Manager Dianne Kresich 
Project Sponsor Stacey Stanton 


PROBLEM STATEMENT 


Currently, MVD collects fees for over 300 different types of transactions. Many of these 
transaction fees have remained unchanged for decades and may not reflect the actual cost of 
processing the transactions or may not generate enough revenue to cover the cost of collecting 
the fee. Based on this, the Arizona Auditor General recommended that MVD undertake a study 
of the cost effectiveness of these fees to determine which ones should, at a minimum, be 
increased to meet transaction cost and those that are no longer cost effective to collect or are no 
longer needed. 


RESEARCH OBJECTIVE 


The purpose of this study is to identify the total cost of each fee selected and compare the cost to 
the revenue generated from the fee. If the benefits and costs for each selected fee can be 
quantified, the optimal level of effort can be established and recommend to the state legislature 
for appropriate fee changes or discontinuance of fees that are not cost effective or no longer 
needed. 


EXPECTED IMPLEMENTATION 


It is expected that the study results will help guide MVD and ADOT to implement a more cost 
effective fee collection program. This includes recommendations for fees that should be 
increased to meet the estimated cost of the transaction and those that are not cost effective or that 
are no longer needed. 


STATUS OF THE RESEARCH 


The study is currently awaiting final editing and publication. 
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TECHNICAL ADVISORY COMMITTEE (TAC) 


Name Affiliation 

Stacey Stanton ADOT MVD (Sponsor) 

George Delagdo ADOT MVD (Champion) 

Dianne Kresich ADOT Research Center (Project Manager) 
Craig Reed ADOT MVD Financial Resources 

Jean Agan ADOT MVD Customer Service 

Brad Steen ADOT TSG Financial Management Services 
Sheryl Bodmer ADOT TSG Financial Management Services 
Kelly LaRosa FHWA 
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SPR-676, Assessing How “New Media” Can Bolster ADOT’s Outreach and Communication 
Effectiveness 


ADVANTAGE No./Name R0676 21P New Media 
Investigator/Agency John Bord Guevavi 
Program Budget $125,000 FY Authorization 2009 
Contract Amount $115,200 Contract Date 7/19/10 
Expenditures to date $9,900 Duration (months) 12 months 
Available Amount $115,100 Est. Completion Date July 2012 
Percent complete 10% Project Manager Dianne Kresich 
Project Sponsor Matt Burdick 


PROBLEM STATEMENT 


ADOT has a compelling interest in examining how recent technological advancements might 
support improved outreach and communication activities with the diverse residents of the state. 
As the web has evolved, users are seeking richer, more personalized experiences. Emerging tools 
on the web may allow the Department to better connect with customers. This research is 
exploring opportunities that could be integrated into ADOT’s existing web site platform to form 
a foundation for which the Department can implement strategically aligned outreach efforts. This 
effort will help ADOT allocate resources, manage costs, and improve public trust in the agency’s 
statewide progress and efforts. It will serve as the foundation for an implementation plan to make 
better use of new media resources. 


RESEARCH OBJECTIVES 


The study is evaluating the range of feasible new media technologies that are applicable to 
ADOT. It will define stakeholder knowledge of these tools, previous experience using them and 
interest in receiving ADOT information from a means identified as new media. The study will 
assess the type of information Arizona residents are interested in receiving via new media 
techniques and the approach the Department could take in employing these new tools. Finally, it 
will develop and launch two or more research-based new media outreach tools and assess the 
effectiveness from a baseline status through programmatic integration. 


EXPECTED IMPLEMENTATION 


The research will identify new media communication strategies that can be repeatedly used to 
fulfill the Department’s strategic plan and can be embedded into existing outreach programs to 
demonstrate innovation and excellence. 
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STATUS OF THE RESEARCH 


The research team has developed an overview of successful practices in new media, and is 
currently conducting interviews. Information acquired through the interviews will be applied to 
the selection of new media tools to be tested in a pilot program. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Matt Burdick ADOT CCP (Sponsor) 

Nicole Sherbert ADOT CCP (Champion) 

Dianne Kresich ADOT Research Center (Project Manager) 
Patricia Powers-Zermeno ADOT CCP 

Sally Stewart ADOT CCP 

Kelly LaRosa FHWA 

Kelly Kramer Arizona Highways Magazine 
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SPR-686, Arizona Highways Magazine’s Impact on Tourism 


ADVANTAGE No./Name RO686 20P Arizona Highways Magazine Update 
Investigator/Agency Kathleen Andereck Arizona State University 
Program Budget $25,000 FY Authorization 2009 
Contract Amount $25,000 Contract Date 1/12/2010 
Expenditures to date 0 Duration (months) 9 months 
Available Amount $25,000 Est. Completion Date September 2011 
Percent complete 95% Project Manager Dianne Kresich 
Project Sponsor Win Holden 


PROBLEM STATEMENT 


Arizona Highways Magazine (AHM) is a world-renowned travel publication. A study completed 
in 2005 (SPR568: Arizona Highways Magazine’s Impact on Tourism) identified a wide range of 
important links between the magazine’s readers and tourism in Arizona. The study found that: 


Subscribers have spent an average of over $136.4 million annually over the past five years, and 
$34.7 million of those expenditures can be directly attributed to AHM and its influence on the 
travel behavior of out-of-state subscribers. Given AHM’s annual cost of $9.6 million, this 
amounts to a benefit/cost ratio of 3.6 to 1 at the very least. 


RESEARCH OBJECTIVES 


The purpose of this research is to update the results of the 2005 study, particularly that which 
quantifies the link between AHM and tourist traffic and revenue. It will also present the current 
implications for highway facility needs and revenue generation. 


EXPECTED IMPLEMENTATION 


The AHM publisher will determine how to modify processes at the magazine to best implement 
the research findings. The magazine will be the process owner. 


STATUS OF THE RESEARCH 


The study is currently awaiting final editing and publication. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Win Holden Arizona Highways Magazine (Sponsor and Champion) 
Dianne Kresich ADOT Research Center (Project Manager) 

John Bogert ADOT Director’s Office 

Robert Stieve Arizona Highways Magazine 

Bob Allen Arizona Highways Magazine Finance 

Kelly LaRosa FHWA 
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SPR-695, SB2010-33: National Household Travel Survey Supplement for Arizona 


ADVANTAGE No./Name RO695 21P Nat’! Household Travel Survey 
Investigator/Agency Pending 
Program Budget $25,000 FY Authorization 2009 
Contract Amount Pending Contract Date Pending 
Expenditures to date NA Duration (months) Pending 
Available Amount NA Est. Completion Date December 2012 
Percent complete 0% Project Manager Keith Killough 
Project Sponsor Keith Killough 


PROBLEM STATEMENT 


From April 2008 through May 2009, the Federal Highway Administration (FHWA) conducted 
the National Household Travel Survey (NHTS). Arizona will receive 500 surveys from the 
national sample. The Maricopa Association of Governments (MAG) and the Pima Association of 
Governments (PAG) purchased 4,286 and 2,200 add-on samples for their respective planning 
areas. Based upon the population proportions in the MAG and PAG regions, an estimated 375 of 
the Arizona allocation will be collected in these regions, while only 125 NHTS samples will be 
available for the rest of the state. This project supplements the Greater Arizona sample with an 
additional 250 NHTS-compatible surveys for the remaining urbanized and rural areas of the state 
that will be used for travel behavior analysis and the development of a statewide travel model. 


RESEARCH OBJECTIVES 


The proposed project will supplement the 2008 NHTS sample for areas of Arizona outside the 
Phoenix and Tucson metropolitan regions. 


EXPECTED IMPLEMENTATION 


The resulting dataset composed of the 2008 NHTS and this supplemental project will provide the 
needed database for the estimation, calibration, and validation of statewide travel demand 
components of trip generation, trip distribution and mode choice. The Data Management and 
Analysis section within the ADOT Multimodal Planning Division will be responsible for 
utilizing the deliverables of this project. 


STATUS OF THE RESEARCH 
The study is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


To be determined. 
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SPR-707, Driver Attitudes on Managed Lanes/Toll Roads 


ADVANTAGE No./Name RO707 24P Managed Lanes/Toll Roads 
Investigator/Agency Pending 
Program Budget $120,000 FY Authorization 2012 
Contract Amount Pending Contract Date Pending 
Expenditures to date NA Duration (months) 18 
Available Amount $120,000 Est. Completion Date December 2014 
Percent complete 0% Project Manager Dianne Kresich 
Project Sponsor John McGee 


PROBLEM STATEMENT 


The gap between transportation needs and anticipated revenue continues grow to an 
unprecedented level. Existing sources and levels of funding are expected to remain static, at best. 
New sources and/or higher levels of funding may be seen as necessary to fill even a portion of 
the revenue gap. Approaching the public regarding the extent to which they are willing to pay 
requires sensitivity and good timing. Historically, attempts to raise existing taxes, establish new 
taxes, or institute novel means of financing transportation improvements have achieved only 
moderate success in Arizona. Decision-makers currently lack an understanding of how the public 
perceives it own role in the funding of the transportation system. With new legislation allowing 
Arizona to more fully explore public-private private partnerships, including toll road concepts, 
the conceptual framework for transportation system funding may be on the verge of a 
transformation. Essentially, what will it take to influence users of the system to decide to opt for 
alternatives that come at a more personal, rather than distributive, cost? 


RESEARCH OBJECTIVES 


The suggested research would probe personal decision-making on transportation investments to 
identify which funding scenarios have the greatest effects. ADOT, like most other transportation 
agencies, has almost exclusively used interviews and polling to acquire data on public opinion 
regarding financing. In contrast, the suggested research would use a quantitative and qualitative 
methodology to manipulate variables, test against controls, and identify the funding scenarios 
that most positively influence public opinion. In other words, it would identify the points at 
which public opinion/decisions veers toward acceptance or rejection of a particular funding 
mechanism on micro (individual decisions to use a toll facility or lane) and macro levels (factors 
leading to societal action to raise revenue levels). However, the primary focus will remain on 
personal decisions and macro-level choice determinations. 


An example of a scenario that might be tested is the following: 

When confronted with a request to consider funding increases or approve of new mechanisms for 
funding, such as tolling, what does the public need in order to be comfortable with supporting 
such requests — specific projects guaranteed to be implemented? Performance measurement that 
instills confidence that the most efficient and/or effective projects are funded? Maximum 
application of user fees? On specific types facilities? At a more personal level, what commuting 
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or lifestyle factors contribute to a driver’s decision to use a managed/toll lane over a non-tolled 
lane? Upon the introduction of what factors do drivers accept tolling, and under what conditions? 


EXPECTED IMPLEMENTATION 


Aligned with ongoing and current analysis into managed lanes/toll roads in the state and, in 
particular, the Maricopa County region, this study would provide greater insights into not just 
public opinion on toll roads but the individualized factors and considerations that would inform 
any decision-making process for policy makers and establish a data-rich foundation for further 
study and discussion. This research is designed to uncover, in a new and innovative way, what 
we do not know as a state. While other jurisdictions and communities have toll roads, the values 
and interests of Arizona drivers are different. As reflected in the literature review, data of this 
nature can support implementation of public private programs that are tiered over several years, 
or result in varied implementation strategies to address consistent themes. 


STATUS OF THE RESEARCH 
The study is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


John McGee ADOT Director’s Office (Sponsor) 

Gail Lewis ADOT P3 (Champion) 

Dianne Kresich ADOT Research Center (Project Manager) 
Tim Tait ADOT CCP 


The remainder of the TAC is to be determined. 
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SPR-714, MVD and ECD: Fees Study 2010 Update 


ADVANTAGE No./Name RO714 23P MVD and ECD Fees 
Investigator/Agency Pending 
Program Budget $30,000 FY Authorization 2012* 
Contract Amount Pending Contract Date Pending 
Expenditures to date NA Duration (months) 18 
Available Amount $30,000 Est. Completion Date December 2014 
Percent complete 0% Project Manager Dianne Kresich 
Project Sponsor Stacey Stanton 


* Study is funded with FY 2011 dollars. 


PROBLEM STATEMENT 


In June 2008, the Arizona Department of Transportation initiated a study on the Cost 
Effectiveness of MVD Fee Collections (SPR-662). The primary objectives of this study were to: 


1. Develop a comprehensive list of MVD fees and the rationale for each of them 
2. Estimate a cost/benefit ratio for each fee 


The metrics and data in this report would provide the Motor Vehicle Division the necessary 
information to make recommendations for the "appropriate fee changes or discontinuance of fees 
that are not cost effective or no longer needed" as called for in the original project RFP. The 
2008 study has been completed and now requires an update using FY 2010 transaction and 
revenue data. Also, it was noted during the original study that there are services provided by the 
department that have significant direct and indirect overhead costs, but do not generate any 
revenue in the form of fees. These should be studied. Two high priority examples of these 
services are the Ignition Interlock Program and the Third Party Vendor Program associated 
services. During the interview process of this study, several ADOT sections discussed services 
that are provided by the Department at no cost to the consumer. It is recommended that the non- 
fee services should also be reviewed to determine the costs associated in providing those 
services. 


RESEARCH OBJECTIVES 


In June 2008, the Arizona Department of Transportation initiated a study on the Cost 
Effectiveness of MVD Fee Collections (SPR-662). The primary objectives of this study were to: 
1. Develop a comprehensive list of MVD fees and the rationale for each of them 
2. Estimate a cost/benefit ratio for each fee 


The metrics and data in this report would provide the Motor Vehicle Division the necessary 
information to make recommendations for the "appropriate fee changes or discontinuance of fees 
that are not cost effective or no longer needed" as called for in the original project RFP. The 
2008 study has been completed and now requires an update using FY 2010 transaction and 
revenue data. Also, it was noted during the original study that there are services provided by the 
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department that have significant direct and indirect overhead costs, but do not generate any 
revenue in the form of fees. These should be studied. Two high priority examples of these 
services are the Ignition Interlock Program and the Third Party Vendor Program associated 
services. During the interview process of this study, several ADOT sections discussed services 
that are provided by the Department at no cost to the consumer. Non-fee services will also be 
reviewed to determine the costs associated in providing those services. 


EXPECTED IMPLEMENTATION 


Updating this report and identifying non-fees processes provides the data and the metrics 
necessary for the Motor Vehicle Division and the Enforcement and Compliance Division to 
make recommendations to the state legislature (and Governor's Office) regarding the 
"appropriate fee changes or discontinuance of fees that are not cost effective or no longer 
needed.” Those responsible for recommendation action will be internal ADOT senior 
management. As a process recommendation, it was suggested in the first study that a periodic 
analysis of the both division fees be updated and evaluated every two years, using an 
independent third party vendor. 


STATUS OF THE RESEARCH 


The study is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Stacey Stanton ADOT MPD (Sponsor) 
George Delgado ADOT MPD (Champion) 
Dianne Kresich ADOT Research Center (Project Manager) 


The remainder of the TAC is to be determined. 
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SPR-715, Non-uniformity in Permitting Practices and Policies Governing Movement of Over- 
dimensional Loads 


ADVANTAGE No./Name RO715 23P Over-Dimensional Permitting 
Investigator/Agency Pending 
Program Budget $39,500 FY Authorization 2012* 
Contract Amount Pending Contract Date Pending 
Expenditures to date NA Duration (months) 18 
Available Amount $39,500 Est. Completion Date December 2014 
Percent complete 0% Project Manager Dianne Kresich 
Project Sponsor John Halikowski 


*Study is funded with FY 2011 dollars. 


PROBLEM STATEMENT 


A small proportion of truck transportation involves “over-dimensional” loads. These are loads 
where size and/or weight fall outside accepted federal size and weight limits and are considered 
to be “non-divisible,” i.e., cannot be split or broken down and hauled on two or more truck 
combinations. Each over-dimensional load requires some type of permit (state and/or local) to 
operate on the highway. 


A number of states, including Arizona, issue what are called “envelope” permits. Examples of 
envelope permit loads are over-length building materials; manufactured homes; some types of 
equipment; and some military freight. Another category of an over-dimensional load are 
“superloads.” These involve specially built equipment and are loads that would far exceed the 
limits allowable under an envelope permit. 


The loads, and the companies that move them, are subject to state and local laws, enforcement 
policies, permit requirements and routing restrictions. Because many over-dimensional loads 
move in interstate commerce, a load that originates in one state and travels through several states 
to reach its destination encounters different and often conflicting state and local laws, permit 
requirements, curfew hours, routes, fees, and differing policies determining acceptable 
equipment configurations. 


In 2007, 2.8 million permits were issued for over-dimensional loads nationwide. However, very 
little basic data is available to allow a regulator, planner, enforcement agency or even a motorist 
to understand the impact this industry has on all factors of the economy. 


This lack of uniformity, combined with growing traffic congestion, creates additional costs and 
delays that are worsening over time. Specialized carriers for over-dimensional loads are a vital 
part of every facet of economic life in Arizona and throughout the U.S., but conflicting laws, 
rules, policies and even unwritten governmental practices create obstacles to, rather than 
facilitate, the seamless flow of non-divisible loads that are essential to the economy. A necessary 
first step to more reasonable, cost-effective regulation of such loads is the development of basic 
data to support legislative and regulatory decisions. 
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RESEARCH OBJECTIVES 


Develop original data through querying government databases and surveying state, local and 
tribal agencies that issue permits for the movement of over-dimensional loads in Arizona. This 
includes: 
1. Number and types of permits issued by state, local and tribal governments in latest- 
available calendar year 
2. Total permit fees collected from carriers and average cost of permit issuance to 
governmental and tribal entities 
3. Gross number of motor carriers in Arizona authorized to haul over-dimensional loads; 
total number of trucks and employees represented by these fleets 
4. Compilation of key industries in Arizona and other states that are served by over- 
dimensional haulers 


EXPECTED IMPLEMENTATION 


Research results will be used to create reference tools, outreach and educational programs to 
assist government regulators, carriers and their customers who are dependent on over- 
dimensional loads moving safely and efficiently, and the general motoring public in interacting 
safely with such loads on the highway. 


In partnership with ADOT, the Arizona Transportation Education Foundation (ATEF)/Arizona 
Trucking Association (ATA) and the Specialized Carriers and Rigging Association (SC&RA) 
plan to present the research results before transportation entities to include the TRB; AASHTO; 
WASHTO; SASHTO; and others in order to educate, inform and advocate for legislative and 
regulatory changes necessary to streamline permitting processes, routing and other requirements 
to facilitate the flow of commerce. 


STATUS OF THE RESEARCH 


The study is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


John Halikowski ADOT Director (Sponsor) 

Karen Rasmussen ATEF/ATA (Champion) 

Dianne Kresich ADOT Research Center (Project Manager) 
Douglas Ball SC&RA 

Kyle Wilkins ATA 


The remainder of the TAC is to be determined. 


116 


Planning and Administration 


SPR-716, Evaluation of the Planning Assistance for Rural Areas (PARA) and Small Area 
Transportation Study (SATS) Programs 


ADVANTAGE No./Name RO716 23P PARA Evaluation 
Investigator/Agency Pending 
Program Budget $40,000 FY Authorization 2012* 
Contract Amount Pending Contract Date Pending 
Expenditures to date NA Duration (months) 18 
Available Amount $40,000 Est. Completion Date December 2014 
Percent complete 0% Project Manager Dianne Kresich 
Project Sponsor Scott Omer 


* Study is funded with FY 2011 dollars. 


PROBLEM STATEMENT 


The Planning Assistance for Rural Areas (PARA) program, which is administered by ADOT 
MPD, allocates federal funds for the development of long-range transportation planning studies 
in nonmetropolitan communities. PARA studies are managed by ADOT MPD planning staff in 
close partnership with the local communities. The PARA program was reorganized in 2008 
(formerly the Small Area Transportation Study Program). Since program reorganization, ADOT 
has completed two rounds of PARAs and is currently in Round 3. Research on how the program 
(PARA and former SATS program) is meeting the needs and objectives of ADOT and the local 
jurisdictions (cities, counties, Tribal communities) has not been completed. A review of the 
program (and outcome of recommendations of SATS program) will identify enhancements or 
modifications to improve program effectiveness. 


There has been no formalized outreach to PARA recipients and ADOT MPD Project Managers 
regarding the effectiveness of the program, and this research will address this concern. 


RESEARCH OBJECTIVES 


This research will evaluate the effectiveness of the PARA Program, evaluate user satisfaction 
with the program, and suggest enhancements to the program. Project objectives include: 


e Compile list of SATS and PARA fund recipients over 10-year period. Collect final 
deliverables (Final Report) of completed SATS and PARAs. 


e Review final deliverables and project recommendations. Document implementation status of 
project recommendations. 


e Conduct a survey of SATS and PARA program recipients to determine satisfaction with the 
program. Document findings. Conduct a survey of ADOT CCP staff, PARA Program 
Manager, ADOT Project Managers, and PARA program recipients. Document survey results. 


e Conduct survey of ADOT program and project managers. 
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e Based on survey results, recommend program modifications to better accomplish ADOT and 
local agency objectives. This may include recommendations to assist local agencies to 
implement project recommendations. 


e Based on survey results, recommend program modifications to the PARA public involvement 
process. 


EXPECTED IMPLEMENTATION 


The research results may be applied to the existing PARA Program process. The results of the 
research could potentially result in changes to the application process, PARA Manual, Scope of 
Work Template, and Responsibilities Matrix. 


STATUS OF THE RESEARCH 
The study is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Scott Omer ADOT MPD (Sponsor) 
Justin Feek ADOT MPD (Champion) 
Dianne Kresich ADOT Research Center (Project Manager) 


The remainder of the TAC is to be determined. 
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SPR-717, Impact of Arizona Highways Magazine’s Facebook Page on Tourism 


ADVANTAGE No./Name RO717 23P AZ Highways Facebook Page 
Investigator/Agency Pending 
Program Budget 31,000 FY Authorization 2012* 
Contract Amount Pending Contract Date Pending 
Expenditures to date NA Duration (months) 18 
Available Amount 31,000 Est. Completion Date December 2014 
Percent complete 0% Project Manager Dianne Kresich 
Project Sponsor Win Holden 


*Study is funded with FY 2011 dollars. 


PROBLEM STATEMENT 


The study will examine the relationship between the use of Arizona Highways Magazine’s 
Facebook pages and the decisions of potential visitors to travel in Arizona. 


RESEARCH OBJECTIVES 


The study will address: what motivates the use of the Facebook page of Arizona Highways 
Magazine (AHM); how personality characteristics influence the use of Facebook (e.g., which 
type of users post); the likelihood of Facebook users to place trust in the AHM site and each 
other, and how that likelihood affects willingness to share information and develop new 
relationships; and how the social interaction through Facebook has influenced tourism in 
Arizona. 


This project will involve an online survey that will be administered to a sample of the 16,000 
users of AHM Facebook. The online questionnaire and an online survey link will be posted as a 
link on the AHM Facebook page. 


EXPECTED IMPLEMENTATION 


ADOT, Arizona Highways Magazine, and professionals in the tourism industry will gain 
information about the effectiveness of Facebook in influencing decisions regarding travel in 
Arizona. The project can also serve as a model study for others who have interest in the use of 
social media. 
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STATUS OF THE RESEARCH 
The study is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Win Holden Arizona Highways Magazine (Sponsor and Champion) 
Dianne Kresich ADOT Research Center (Project Manager) 
The remainder of the TAC is to be determined. 
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SPR-718, SB2010-37: The Role of Arizona Tribes in Transportation Decision-Making 


ADVANTAGE No./Name RO701 21P Tribes in Transportation Decision-Making 
Investigator/Agency Pending 
Program Budget 40,000 FY Authorization 2009 
Contract Amount Pending Contract Date Pending 
Expenditures to date NA Duration (months) 18 
Available Amount 40,000 Est. Completion Date April 2013 
Percent complete 0% Project Manager Dianne Kresich 
Project Sponsor Jennifer Toth 


*Study is funded with FY 2009 dollars. 
PROBLEM STATEMENT 


The Indian Reservations Roads (IRR) Program is presently the single major source of funding 
for transportation projects available to Arizona’s 22 tribes. Unfortunately, this funding source is 
unable to meet all tribal transportation needs and objectives. To help mitigate this situation, the 
tribes have expressed a desire to positively influence the quality of life in their communities by 
having the authority to make decisions regarding funds from multiple sources in addition to the 
IRR Program used for transportation improvements. 


Public Law 93-638, the Indian Self-Determination and Education Assistance Act (ISDEA), gave 
tribes the right to self-government and opened the doors to government-to-government 
relationships. Tribal governments envision obtaining funding through this type of relationship 
with entities such as the federal government and the State, with the authority to commit the funds 
to projects determined to be of greatest need by the tribes. 


This study will investigate the current and potential role of Arizona tribes in transportation 
decision-making. 


RESEARCH OBJECTIVES 


This study will identify current practices regarding the funding of transportation projects on 
tribal lands, define existing problems, investigate barriers and opportunities to obtaining funding 
and the authority to make decisions on funding, identify successful practices and coordination 
activities between the tribes and other governmental agencies from other states, and recommend 
next steps. The study will address all modes and the entire transportation infrastructure on tribal 
lands, with an emphasis on facilities owned by tribes. 


EXPECTED IMPLEMENTATION 


Research results will include recommendations for ADOT, Metropolitan Planning Organizations, 
Councils of Government, and tribes regarding the role of tribes in transportation decision- 
making. The study will offer suggested steps to achieve implementation of the recommendations, 
which may include further study. 
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STATUS OF THE RESEARCH 
The study is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Jennifer Toth ADOT MPD (Sponsor) 

Misty Dayzie ADOT MPD (Champion) 

Dianne Kresich ADOT Research Center (Project Manager) 
Don Sneed ADOT MPD 


The remainder of the TAC is to be determined. 
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Structures — PROJECTS 


SPR-687, Analysis of the State of the Art of Precast Concrete Bridge Substructure Systems 


ADVANTAGE No./Name R0687 21P Precast Concrete Substructures 
Investigator/Agency Dr. Joshua Hewes Northern Arizona University 
Program Budget $25,000 FY Authorization 2010 
Contract Amount $25,000 Contract Date 10/13/2009 
Expenditures to date $17,000 Duration (months) 18 months 
Available Amount $8,000 Est. Completion Date 4/28/2011 
Percent complete 80% Project Manager Christ Dimitroplos 
Project Sponsor Jean Nehme 


PROBLEM STATEMENT 


Interest in accelerated bridge construction in the United States has increased markedly in the last 
decade because of a desire to reduce the on-site construction time and minimize traffic impacts 
in the vicinity of the construction zone. One means of speeding up bridge construction is 
prefabrication of bridge elements including both substructure and superstructure, and in 2001 the 
Federal Highways Administration’s (FHWA) Technology Implementation Group selected 
prefabrication as a technology that should be developed and implemented for bridge construction 
in the U.S. Precasting bridge components has the advantage of removing the forming, pouring 
and curing of concrete from the construction site. This in turn reduces potential impacts to the 
environment and total time for construction, which has the added benefit of reduced disruption of 
traffic surrounding the construction site. This is important because costs associated with user 
delays can be significant. Also improved is safety since reductions in construction schedule 
alleviate the potential for traffic accidents within the construction area. Precasting bridge 
components can also improve the quality of construction and consequently lower life-cycle costs. 


The State of Arizona is experiencing rapid growth and recently has been the fastest growing 
State in the U.S. in terms of population growth (U.S. Census Bureau 2006). This has resulted in 
significant increases in traffic volumes in urban areas and resulted in the need for improved 
infrastructure to support the needs of the public and industry. Although development of new 
highway transportation links will ultimately alleviate traffic congestion, the actual construction 
will exacerbate the problem because of the required detours and lane and speed restrictions near 
the construction zone. Utilization of precast construction for bridge piers and columns in 
Arizona offers the many benefits described above and should be considered for implementation 
by ADOT. Work is needed to synthesize the available research and practice information to create 
practical and safe design specifications and procedures. 
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RESEARCH OBJECTIVES: 


1. Synthesize existing information on the behavior, analysis, and design of precast sub- 
structure systems. Literature including journal publications, federal and state reports and 
design standards, and conference proceedings will be surveyed. A compilation of 
constructed bridge projects utilizing precast substructures will also be made. Experiences 
of other State DOTs that have pursued or implemented precast substructure systems will 
be collected. 


2. This task will be an analysis of the existing research and technologies, and will identify 
concepts, standards, etc. that may be readily exportable to ADOT practice. 


3. Based on Tasks 1 and 2, the steps required to implement precast substructure technology 
for Arizona bridges will be identified. 


4. A final project report documenting Tasks 1 — 3 will be produced. 


EXPECTED IMPLEMENTATION: 


The information will support the development of an ADOT plan for future implementation of 
precast bridge substructure technology. Such a plan may include simply a modification and 
incorporation of existing design standards into ADOT practice. 


STATUS of the RESEARCH 
A draft final report is currently being reviewed by the Technical Advisory Committee. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Jean Nehme ADOT Bridge Group (Sponsor) 

Pe-shen Yang ADOT Bridge Group (Champion) 

Christ Dimitroplos ADOT Research Center (Project Manager) 
Aryan Lirange FHWA 
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SPR-705, Specifications and Design Guide for Structural Applications of Fiber Reinforced 
Concrete 


ADVANTAGE No./Name RO705 24P Fiber Reinforced Concrete 

Investigator/Agency 

Program Budget $170,000 FY Authorization 2012 

Contract Amount Contract Date NA 

Expenditures to date $0 Duration (months) 18 months 

Available Amount $170,000 Est. Completion Date 

Percent complete 0% Project Manager Christ Dimitroplos 
Project Sponsor Jean Nehme 


PROBLEM STATEMENT 


A large majority of structures such as canal lining, bridge deck resurfacing, and water retaining 
structures use a reinforced concrete design approach based on welded wire mesh or continuous 
reinforcement. These structures are designed using traditional methods that are based on linear 
elastic analysis/ultimate strength approach, or empirical methods which avoid structural analysis. 
Normally a prescribed design steel ratio applicable for majority of the practical cases is used. 
Significant cost savings could be realized if construction of slabs on grade, canal linings, and 
deck resurfacing could be done using an alternative reinforcing method such as fiber reinforced 
concrete. Recent studies have shown that fiber reinforced concrete can be effectively used as a 
reinforcing component for a majority of applications with significant cost savings. Simplified 
design equations developed recently however need to be calibrated using testing, field work, and 
various fiber types. Theoretical justification for significant cost savings can be established and 
correlated with field studies. Provide background and summarize key issues on the problem to be 
addressed by the research. 


RESEARCH OBJECTIVES: 


Opportunities for proper design with fiber reinforced concrete in areas such as bridge decks, 
slabs, and slabs on ground will be investigated. The project involves experimental evaluation, as 
well as theoretical analysis of the capacity of various structural applications using an equivalent 
reinforcing system. A new design approach will be developed and compared with available 
LRFD based deck, retaining wall, and slab design methods. 


EXPECTED IMPLEMENTATION: 


Results of this study will allow cost savings in terms of developing materials for innovative 
applications in all reinforced concrete applications. Results will be used to improve the quality 
and durability of concrete construction in the State of Arizona. Special provisions and guidelines 
will be developed and presented to the ADOT/ARPA committee. 
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STATUS of the RESEARCH 
The study is not yet underway. 
TECHNICAL ADVISORY COMMITTEE (TAC) 


Jean Nehme ADOT Bridge Group (Sponsor) 

Pe-shen Yang ADOT Bridge Group (Champion) 

Christ Dimitroplos ADOT Research Center (Project Manager) 
Aryan Lirange FHWA 
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SPR-709, Field Evaluation Pilot Programs for Bridge Scour 


ADVANTAGE No./Name RO709 24P Pilot Programs for Bridge Scour 

Investigator/Agency 

Program Budget $175,000 FY Authorization 2012 

Contract Amount Contract Date NA 

Expenditures to date $0 Duration (months) 18 months 

Available Amount $175,000 Est. Completion Date 

Percent complete 0% Project Manager Christ Dimitroplos 
Project Sponsor Jean Nehme 


PROBLEM STATEMENT 


The purpose of this project is to develop pilot programs to evaluate bridge scour for selected 
bridges in Arizona. Current methodologies for predicting bridge scour are largely based on a 
combination of theory, controlled laboratory experiments and observed field measurements of 
bridge scour; however, the vast majority of these field measurements have been taken outside of 
the arid Southwest, let alone Arizona. Because of the unique hydrologic and geologic conditions 
of watercourses in Arizona, particularly those of ephemeral streams, a field evaluation of bridge 
scour for structures throughout the state is necessary to help evaluate the suitability of current 
bridge scour methodologies. 


The ADOT Bridge Group currently implements an inspection program to evaluate bridges 
throughout the state. An inspection team visits each bridge on an annual or semi-annual basis and 
collects data including cross section and profile information of the watercourse at the bridge. The 
intent of these pilot projects is to integrate with the existing bridge inspection program, review 
previously collected data, and obtain additional information in order to relate scour 
measurements with flow data. 


For this project, meetings will be conducted with ADOT District Engineers to select up to two 
recently constructed bridges for each District. Selection of bridge locations for the pilot program 
will be based on meeting some or all of the following criteria: 
1. Watercourse is located in a watershed with stream gages, preferably operated by the 
United States Geological Survey (USGS) or the local county. 
2. Bridge site is accessible, particularly during flood events. 
A flood warning system is located nearby. 
4. ADOT structures are preferred; however, non-ADOT bridges meeting the other criteria 
may be considered with approval from the corresponding municipality or County. 
5. Ideally, the selection of sites covers a variety of characteristics such as 
Type of river bed material 
Ephemeral or perennial flows 
Geographic area 
Presence or absence of dams upstream 
Burned or unburned watershed 


w 
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The Post-Flood Reconstitution pilot program will entail the deployment of field teams to 
measure scour depths by observation, excavation or probing after a flood has occurred. These 
field teams should be coordinated closely with the current bridge inspection program in order to 
leverage existing efforts and procedures. While the drawback of this program is the limited 
accuracy in measuring the maximum scour depth of a given flood, the benefits are that it can be 
easily implemented over a large geographic area and does not necessarily require sophisticated 
equipment. 


The Mobile Team pilot program will consist of deploying teams to measure scour depths during 
a flood. The benefit of this program is the ability to more accurately measure the maximum scour 
depth; however, this program requires longer duration storms, more easily accessible sites, and 
specialized equipment to take measurements from the bridge deck. As mentioned in SOA 14, it 
may be advisable to include participation from the USGS in collecting data for the Mobile Team 
program due to the wide coverage of USGS offices (Phoenix, Tucson, Yuma and Flagstaff). 
Close coordination with existing bridge inspection teams is also important for this program. 

In addition to collecting field measurements of bridge scour, the pilot program teams will also 
make field observations on the effectiveness of existing scour countermeasures around each of 
the bridges such as grade control structures, spur dikes and bank protection. Such observations 
will be useful in making recommendations for the design of future scour countermeasures. 


RESEARCH OBJECTIVES: 


1. Assist ADOT in developing standard procedures for evaluating bridge scour using both 
post-flood reconstitution and mobile teams; 

2. Help ADOT evaluate the applicability of current methodologies for evaluating scour 
using field-based measurements of bridges throughout the state; and 

3. Serve as a stepping stone toward developing bridge scour methodologies that are more 
suited to the unique characteristics of streams in the arid Southwest. 


EXPECTED IMPLEMENTATION: 


The results of this project will be used by the Materials Group and Bridge Group to better evalu- 
ate scour at existing bridges and to consider updating bridge scour analytical methods. 


STATUS of the RESEARCH 


The project is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Jean Nehme ADOT Bridge Group (Sponsor) 

Pe-shen Yang ADOT Bridge Group (Champion) 

Itty P. Itty ADOT Bridge Group 

Christ Dimitroplos ADOT Research Center (Project Manager) 
Aryan Lirange FHWA 
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Traffic and Safety — PRoJECTS 


SPR-648, Crash Related Education, Enforcement, and Engineering Factors 


ADVANTAGE No./Name RO648 20P Crash Related Factors 
Investigator/Agency Pending 
Program Budget $120,000 FY Authorization 2008 
Contract Amount Pending Contract Date N/A 
Expenditures to date Duration (months) N/A 
Available Amount $120,000 Est. Completion Date N/A 
Percent complete 0% Project Manager Jason Harris 
Project Sponsor TBD 


PROBLEM STATEMENT 


Crashes are the result of the coincidental occurrence of a combination of factors that exceed the 
driver’s capability to maintain vehicle control. The ability to identify these contributing factors 
as education, enforcement, and engineering related would facilitate targeted remedial action. 


In a typical lane departure crash an impaired driver exceeds a safe speed, the vehicle leaves the 
paved surface, the driver reacts by overcorrecting in an attempt to return to the paved surface, the 
vehicle overturns, occupants not restrained are ejected and perish. Targeting these factors with a 
combination of education, enforcement, and engineering efforts will provide engineers, law 
enforcement, and educators a better understanding of what is contributing to crashes and how to 
address them. 


RESEARCH OBJECTIVES 


Review fatal and serious injury crash reports to identify and categorize contributing factors such 
as overturn, type of vehicle, etc. and place in baskets similar to the Accident Location 
Identification Surveillance System (ALISS) database. Analyze and determine appropriate, 
effective education, enforcement, and engineering mitigation measures. 


EXPECTED IMPLEMENTATION 


Results that identify contributing factors and the associated effective enforcement, education, 
and engineering measures will be forwarded to the responsible agencies for incorporation into 
their ongoing programs. 


STATUS OF THE RESEARCH 


The project is not yet underway. 
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TECHNICAL ADVISORY COMMITTEE (TAC) 


TBD ADOT Traffic Safety Section, Champion/Sponsor 
Jason Harris ADOT Research Center (Project Manager) 

TBD ADOT Communication & Community Partnerships 
TBD Arizona Dept. of Public Safety 

TBD Arizona Governor’s Office of Highway Safety 
TBD Arizona Depart. of Health Services 

TBD FHWA 
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SPR-651, Incorporating Safety Performance into Project Design Decision-Making for Cost 
Effective Safety Enhancements 


ADVANTAGE No./Name RO651 20P Cost Effective Safety Enhancements 
Investigator/Agency Pending 
Program Budget $50,000 FY Authorization 2008 
Contract Amount Pending Contract Date N/A 
Expenditures to date Duration (months) N/A 
Available Amount $50,000 Est. Completion Date N/A 
Percent complete 0% Project Manager Jason Harris 
Project Sponsor TBD 


PROBLEM STATEMENT 


Rigid conformity to existing policies, standards and guidelines, does not guarantee safety for the 
traveling public utilizing the state highway system. ADOT standards for a highway posted at 65 
mph indicate a clear zone distance of 30 feet from the edge of the travel lane on level terrain with 
6:1 side slopes. Typically the right of way line may be found 30 feet or more past the clear zone 
boundary. Within the area found between the clear zone boundary and the right of way line, a 
myriad of hazardous fixed objects (trees, rocks, poles, electrical boxes, etc.) are frequently struck 
by errant vehicles that run off the pavement edge. Preliminary Traffic HES study results indicate 
that a majority of Run-Off-Road accidents occur at a distance of well over 30 feet from the 
pavement edge. As a result, it appears that wider clear zones need to be accommodated into the 
expansion of the clear zone distances that ADOT uses. In addition, there may be other standards, 
guidelines and “rules-of-thumb” that ADOT currently uses, which need some additional 
evaluation as well. 


RESEARCH OBJECTIVES 


Research each of the existing policies, standards, and guidelines that ADOT currently uses 
during project development to determine whether any low-cost safety enhancements could be 
incorporated into any existing standards, guidelines, procedures, or policies. 


EXPECTED IMPLEMENTATION 


Traffic Engineering working in conjunction with other ADOT organizations will lead the search 
for information, results, and implementation. 


STATUS OF THE RESEARCH 


The project is not yet underway. 
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TECHNICAL ADVISORY COMMITTEE (TAC) 


TBD 


Mary Viparina 
Jason Harris 
Terry Otterness 
Tim Wolf 

Sue Olson 

Jim Redpath 
Kelly LaRosa 
Jennifer Brown 
Jermaine Hannon 


ADOT Traffic Highway Enhancements for Safety, 
(Champion) 

ADOT Roadway Engineering Group (Sponsor) 
ADOT Research Center (Project Manager) 
ADOT Roadway Engineering Group 

ADOT Phoenix Maintenance District 

ADOT Risk Management 

Arizona Attorney General’s Office 

FHWA 

FHWA 

FHWA 
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SPR-671, Data Analysis Methodology to Identify Effective Countermeasures for Reducing 
Fatalities and Injuries on Arizona Roadways 


ADVANTAGE No./Name RO671 21P Reducing Fatalities 
Investigator/Agency Pending 
Program Budget $100,000 FY Authorization 2009 
Contract Amount Pending Contract Date N/A 
Expenditures to date Duration (months) N/A 
Available Amount $100,000 Est. Completion Date N/A 
Percent complete 0% Project Manager Jason Harris 
Project Sponsor TBD 


PROBLEM STATEMENT 


In Arizona, traffic crash data is available for jurisdictions statewide; however, correlated with 
exposure data, such as, traffic volume data, for all segments and intersections within the State is 
very difficult. Therefore, some of the scientific methods of identifying candidate locations, 
areas, and methods cannot be utilized until the data needs are met. The problem is to analytically 
identify specific safety issues at various locations/areas within the State using best available data 
resources. This research will enable each of the five technical emphasis area teams and the 
communications subcommittee of the Arizona Strategic Highway Safety Plan (SHSP) in 
developing candidate locations/areas and to identify most effective implementation projects or 
programs to address the issues. The technical emphasis areas are as follows: (1) Restraint Usage, 
(2) Speeding, (3) Young Drivers, (4) Impaired Driving, and (5) Roadway/Roadside. 


RESEARCH OBJECTIVES 


The objective is to develop a data analysis methodology that will track progress and target efforts 
in the SHSP emphasis areas and communication outreach where they will be most effective. The 
process and results developed through the research will be used in developing projects and 
programs that will have an impact in reducing fatalities and serious injuries on all public roads. 


EXPECTED IMPLEMENTATION 


The research results will be utilized in the SHSP implementation. 


STATUS OF THE RESEARCH 


The project is not yet underway. 
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TECHNICAL ADVISORY COMMITTEE (TAC) 


Mike Manthey 
TBD 

Jason Harris 
Tomi St. Mars 
Linda Gorman 
TBD 

Esther Corbett 
Kelly LaRosa 
Sue Olson 
Matt Burdick 


ADOT Traffic Group (Champion) 

ADOT (Sponsor) 

ADOT Research Center (Project Manager) 

Arizona Dept. of Health Services 

AAA Arizona 

Arizona Governor’s Office of Highway Safety 
InterTribal Council of Arizona 

FHWA 

ADOT Risk Management 

ADOT Communication & Community Partnerships 
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SPR-675, Effectiveness of Young Driver Training and Graduated Licensing Laws 


ADVANTAGE No./Name RO675 22P Young Driver Training 
Investigator/Agency Rong Pan, Jing Li Arizona State University 
Program Budget $200,000 FY Authorization 2009 
Contract Amount $200,000 Contract Date 10/31/2008 
Expenditures to date $123,360 Duration (months) 24 
Available Amount $76,640 Est. Completion Date 12/31/2011 
Percent complete 75% Project Manager Jason Harris 
Project Sponsor Cydney Demodica 


PROBLEM STATEMENT 


Licensed drivers in Arizona between the ages of 16 to 19 account for only 4.22% of the total 
drivers in 2006; yet drivers under the age of 20 account for approximately 11% of all motor 
vehicle crashes. According to the Arizona Department of Transportation (ADOT) Motor 
Vehicle Crash Facts Report for 2006, the number of drivers, who are of age less than 20, killed 
due to car crashes is 57 and injured 4,858, which are 10% and 11.6% of the total fatality and 
injury, respectively. These statistics indicate there is a significantly higher collision rate of young 
drivers compared to other age groups. Speeding and loss of control are the two major causes of 
vehicle crashes for this age group. Furthermore, an Allstate Foundation survey shows that among 
16-year-old drivers, the leading cause of fatal crashes is driver error (77%). The current Arizona 
law does not require young drivers to take any formal training class before the first driver license 
exam. Many high schools are eliminating driver education from their curriculum due to budget 
constraints and other priorities. 


RESEARCH OBJECTIVES 


To evaluate the current practice of young driver training programs, including available public 
service announcements, and to develop effective training curriculum and safe driving campaigns 
to improve young driver skills and attitude towards driving. 


EXPECTED IMPLEMENTATION 


The research results will be provided to ADOT's Motor Vehicle Division and the state legislature 
for their consideration of adopting new young driver training methods and potentially enhanced 
GDL laws. 


STATUS OF THE RESEARCH 


The project is expected to be completed in December 2011. Remaining tasks to be completed are 
draft final report and presentation. 
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TECHNICAL ADVISORY COMMITTEE (TAC) 


Sue Olson ADOT Risk Management (Champion) 
Cydney Demodica ADOT MVD (Sponsor) 

Jason Harris ADOT Research Center (Project Manager) 
Rick Turner ADOT Traffic Records 

Linda Gorman AAA Arizona 

Maria Wojtczak Driving MBA 

Charles Sobczak Driving MBA 

Sue Olson ADOT Risk Management 

Kelly LaRosa FHWA 
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SPR-680, Development of Intersection Performance Measures for Timing Plan Maintenance 
Using an Actuated Controller — Phase II: Data Collection 


ADVANTAGE No./Name RO680 21P Actuated Controller - Phase 2 
Investigator/Agency Ed Smaglik Northern Arizona University 
Program Budget $75,000 FY Authorization 2009 
Contract Amount $75,000 Contract Date 8/7/2009 
Expenditures to date $24,657 Duration (months) 18 
Available Amount $50,343 Est. Completion Date 9/30/2011 
Percent complete 30% Project Manager Frank Di Bugnara 
Project Sponsor Kent Link 


PROBLEM STATEMENT 


Limited resources are available for maintenance of traffic signal timing plans. Because of this, it 
is important to ensure that resources are allocated to signals and corridors in need of retiming. 
The Highway Capacity Manual (1) (HCM) provides methodologies for development of 
quantitative measures (Arrival Type, V/C ratio, delay) to aid in analysis, however preparation of 
these measures through traditional methods is labor intensive (turning movement counts, travel 
time studies), and not often feasible, especially for hours that fall outside of the typical work day 
(special events, Saturday at the mall, etc). Because of this, it is desirable to have an automated 
method to tabulate data at signalized intersections. 


RESEARCH OBJECTIVES 


Phase II of this research focuses on Data Collection. The Phase II objective is to develop a data 
collection module to interface with existing Arizona Department of Transportation (ADOT) 
intersections, as well as create updated standards for new and rehabilitated intersections that 
would enable data collection at these locations. 


EXPECTED IMPLEMENTATION 


As part of this project, the module will be deployed at up to three (3) representative locations. 
Assuming the results of Phase II are deemed practical by the TAC, Phase III would develop a 
desktop computer data storage and management system for collected data, and more importantly, 
a user-friendly interface to mine data for input into desired software analysis tools (such as 
Synchro, HCS+, etc.). 


STATUS OF THE RESEARCH 


Literature review and trial data collection are complete. Partial draft final report has been 
reviewed by TAC. Work is 30% complete. 
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TECHNICAL ADVISORY COMMITTEE (TAC) 


Mike Manthey 
Walter Kent Link 
Frank DiBugnara 
Reza Karimvand 
Raul Amavisca 
George K. Chin 
John Harper 
Robert LaJeunesse 
Ed Pressley 

Jay L. Werne 
Jeff Jenq 

Kelly LaRosa 


ADOT Traffic Group (Champion) 
ADOT Flagstaff District (Sponsor) 
ADOT Research Center (Project Manager) 
ADOT Transportation Technology Group 
ADOT Traffic Group 

ADOT Phoenix District 

ADOT Flagstaff District 

ADOT Prescott District 

ADOT Prescott District 

ADOT Traffic Group 

City of Mesa 

FHWA 
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SPR-693, Development of an Enterprise Data Management System for Deployment of a 
Comprehensive Safety Assessment 


ADVANTAGE No./Name RO0693 23P Enterprise Data Management 
Investigator/Agency Pending 
Program Budget $200,000 FY Authorization 2010 
Contract Amount Pending Contract Date N/A 
Expenditures to date Duration (months) 24 
Available Amount $200,000 Est. Completion Date Dec 2013 
Percent complete 0% Project Manager Jason Harris 
Project Sponsor TBD 


PROBLEM STATEMENT 


With the increased focus on safety, FHWA has developed new safety analysis tools to help state 
departments of transportation identify their safety problems in a more scientific manner. 
Traditional techniques of identifying hot-spot locations lack methodological rigor. 
SafetyAnalyst is a set of software tools developed as a cooperative effort by FHWA and 27 
participating state DOTs to improve programming of site-specific highway safety improvements. 
It provides state-of-the-art analytical tools for use in the decision-making process to identify and 
manage systemwide safety improvement programs. Deployment of this tool entails a new set of 
requirements for safety data. In the state of Arizona some data related to roadway inventory and 
traffic operation is collected. However, this information is scattered, fragmented and 
unevaluated. There is a need to consolidate the available data and identify the missing 
information in order to successfully deploy the latest analytical tools for a systemwide safety 
assessment. Lack of adequate databases inhibits our capability to use such tools, thus limiting 
our ability to make informed decisions regarding cost effective allocation of scarce safety funds. 


RESEARCH OBJECTIVES 


The primary objective of this research is to assess the data needs for a system-wide safety 
assessment, examine the existing data collection program, and identify the data gaps; develop 
and format the existing safety data to map it for the SafetyAnalyst software; propose a 
comprehensive data collection program in the above context. 


EXPECTED IMPLEMENTATION 


The research results will be utilized in the identification of safety programs and cost-effective 
allocation of safety dollars. 


STATUS OF THE RESEARCH 


The project is not yet underway. 
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TECHNICAL ADVISORY COMMITTEE (TAC) 


TBD ADOT Traffic Group (Champion) 

TBD ADOT Traffic Group (Sponsor) 

Jason Harris ADOT Research Center (Project Manager) 
TBD Other Organizations 


Kelly LaRosa FHWA 
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SPR-697, SB2010-35: Wrong Way Freeway Ramp Vehicle Detection 


ADVANTAGE No./Name RO0697 21P Wrong Way Ramp Detection 
Investigator/Agency Sarah Simpson United Civil Group 
Program Budget 25,000 FY Authorization 2009 
Contract Amount $19,043 Contract Date 7/2/2010 
Expenditures to date $19,043 Duration (months) 12 
Available Amount $5,957 Est. Completion Date Dec 2011 
Percent complete 90% Project Manager Kohinoor Kar 
Project Sponsor Mike Manthey 


PROBLEM STATEMENT 


Vehicles that enter freeway exit ramps going the wrong way present one of the most serious 
traffic hazards on the Arizona urban freeway systems. Approximately 350 people are killed 
annually in the United States as a result of wrong way crashes (Moler, 2002). This typically 
occurs due to one or more of these reasons: (1) the driver is impaired; (2) the driver gets 
distracted or is confused; (3) the signage and markings are difficult to follow. There is extensive 
information on practices among the states to address this problem. This study will evaluate the 
capabilities of Doppler radar in wrong way traffic detection. 


RESEARCH OBJECTIVES 


The research project is intended to evaluate the effectiveness of the Doppler radar sensor for 
wrong way traffic detection in a controlled environment where the motion detector will be 
combined with a PC-based controller. This will include the evaluation of the effectiveness of the 
sensor and the potential for unrelated traffic to cause interference with the system. The research 
project will also evaluate the effectiveness of the system in a real-world environment where the 
entire system (radar motion detector and controller) is installed on a freeway exit ramp and 
staged events are conducted to determine whether the system accurately detects wrong-way 
traffic. An infra-red camera will also be evaluated as a data collection tool to aid in the 
validation of the system’s operation. 


EXPECTED IMPLEMENTATION 


The study results will be used to set up a test location for a wrong-way detection system. 
STATUS OF THE RESEARCH 


The project is expected to be completed in December 2011. Remaining tasks include 
summarizing field test results, final report, and presentation. 
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TECHNICAL ADVISORY COMMITTEE (TAC) 


Mike Manthey ADOT Traffic Group (Sponsor/ Champion) 
Kohinoor Kar ADOT Traffic Group (Project Manager) 
Scott Nodes ADOT Traffic Group 

Raul Amavisca ADOT Traffic Group 

Reza Karimvand ADOT Traffic Operations Center 

Jason Harris ADOT Research Center 

Kelly LaRosa FHWA 
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SPR-698, An Analysis and Optimization of Diamond Interchange Phasing 


ADVANTAGE No./Name RO0698 23P Diamond Interchange Phasing 
Investigator/Agency 
Program Budget 200,000 FY Authorization 2011 
Contract Amount Contract Date N/A 
Expenditures to date Duration (months) 18 
Available Amount 200,000 Est. Completion Date N/A 
Percent complete 0% Project Manager Jason Harris 
Project Sponsor Mike Manthey 


PROBLEM STATEMENT 


The decision of phasing (i.e. three-phase, four- phase) at diamond interchanges has largely been 
the subjective application of a phasing technique that is used at other interchanges with similar 
characteristics to the newly signalized diamond. Diamond interchanges remain among our 
roadway system’s most significant bottlenecks. The close spacing of the interchange ramp 
terminals presents some challenge to good signal operation. This is particularly true where there 
are heavy left turns that back up between the ramp signals. If ramp volumes on one side of the 
interchange are very different from those on the other during a particular timing plan, the most 
efficient plan will be different than balanced volumes. Internal left-turn and arterial through 
traffic volume patterns have a similar influence on the selection of a signalization plan. Due to 
the variation of traffic patterns at most interchanges, phase sequence and timing should likely be 
changed on a time-of-day or traffic responsive basis. Three-phase operation typically works best 
at wide interchanges with balanced, high-volume arterial through movements. Four-phase 
operation typically works best at narrow interchanges with high volume internal left turn 
movements. Diamond interchange operation has become increasingly complicated in recent 
years. Heavy traffic volumes and complicated traffic patterns are placing more and more 
emphasis on enhancing the efficiency of interchange operation. 


RESEARCH OBJECTIVES 


This research is proposed to first identify a reasonable range of diamond interchanges by such 
characteristics as spacing between ramps, number of lanes, and volume distribution. The 
operation of those interchanges would then be simulated (e.g. VISSIM, CORSIM) with the best 
phasing and timing for each identified. This would be followed by a field evaluation of one or 
more locations where simulation showed large potential improvement in operations. The field 
operation includes a before — after test of such measures of effectiveness as volume, delay, queue 
lengths, etc. Where there are nearby signalized intersections, the analysis should include the 
efficiency of progression through the entire “system” rather than just the interchange. In order to 
evaluate improved safety a crash study is suggested, which would compare the crash history for 
three years prior to and after the change. 


EXPECTED IMPLEMENTATION 


The study results will be used to set up a test location for a wrong-way detection system. 
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STATUS OF THE RESEARCH 


The results of this research would be made available to the ADOT Regional Traffic Engineers 
and the city traffic engineers that operate Arizona diamond interchanges. It would be specific 
enough that signal technicians could implement the phasing arrangement identified as best for 
each interchange. As a part of the project (and in order to demonstrate improvements with the 
before-after study) one or more interchanges will be changed from the current phasing and 
timing to a new phasing and timing demonstrated to be optimal (using simulation techniques). 
This will serve as a pilot project to demonstrate implementation methods. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Mike Manthey ADOT Traffic Group (Sponsor/ Champion) 
Jason Harris ADOT Research Center (Project Manager) 
Kohinoor Kar ADOT Traffic Group 

Raul Amavisca ADOT Traffic Group 

Mohamed Youssef ADOT Traffic Group 

Reza Karimvand ADOT Traffic Operations Center 

Kelly LaRosa FHWA 
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SPR-704, State-Specific Crash Prediction Models: An Arizona Needs Study 


ADVANTAGE No./Name RO704 24P AZ HSM Calibration 
Investigator/Agency 
Program Budget 125,000 FY Authorization 2012 
Contract Amount Contract Date N/A 
Expenditures to date Duration (months) 18 
Available Amount 125,000 Est. Completion Date N/A 
Percent complete 0% Project Manager Jason Harris 
Project Sponsor Mike Manthey 


PROBLEM STATEMENT 


The first edition of the AASHTO Highway Safety Manual (HSM) was released in June of 2010. 
Part C of the HSM contains the Predictive Method, which provides a procedure to estimate the 
“expected average crash frequency” of a roadway network, facility, or site. Specifically, the 
HSM includes predictive methods for Rural Two-Lane Roads, Rural Multilane Highways, and 
Urban and Suburban Arterials. The Safety Performance Functions (SPFs) provided in the HSM 
are the basis of the predictive models and were developed from the most complete and consistent 
available data sets. The general level of crash frequencies may vary substantially from one 
jurisdiction to another for a variety of reasons, including climate, driver populations, animal 
populations, crash reporting thresholds, and crash reporting system procedures. Comparison of 
default SPF values with base condition sites in Arizona may yield the need to develop local SPFs 
to account for the observed variation. As a result of this variation, research identifying the 
magnitude and distribution of these variations is needed in order to determine if Arizona will 
utilize a statewide local calibration factor for each SPF or if multiple SPFs are needed to account 
for varying local conditions. 


RESEARCH OBJECTIVES 


Research of statewide calibration factors will assess and determine the possible jurisdictional 
distribution of calibration factors for SPFs to be implemented for use of the Part C, Predictive 
Method, of the HSM. 


A comparison of the default SPFs to the SPFs observed in Arizona will determine the need for 
development of state-specific SPFs. An evaluation will be performed on SPFs for segments and 
intersections of Rural Two-Lane Roads, Rural Multilane Highways, and Urban and Suburban 
Arterials. 
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EXPECTED IMPLEMENTATION 


ADOT Traffic Group will be responsible for the implementation of the research results 
pertaining to the use of HSM in Arizona. Follow-up research may be needed at an interval to be 
defined during the research in order to ensure the calibration values remain current and to 
improve reliability of the Part C tools of the HSM using state-specific SPFs. 


STATUS OF THE RESEARCH 


The project is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Mike Manthey ADOT Traffic Group (Sponsor/ Champion) 
Jason Harris ADOT Research Center (Project Manager) 
Kohinoor Kar ADOT Traffic Group 

Mark Poppe ADOT Traffic Group 

Kelly LaRosa FHWA 
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SPR-711, An Evaluation of the Safety Effectiveness of Pavement Markings 


ADVANTAGE No./Name RO711 24P Diminished Retroreflectivity 
Investigator/Agency 
Program Budget 100,000 FY Authorization 2012 
Contract Amount Contract Date N/A 
Expenditures to date Duration (months) 18 
Available Amount 100,000 Est. Completion Date N/A 
Percent complete 0% Project Manager Jason Harris 
Project Sponsor Mike Manthey 


PROBLEM STATEMENT 


Local governments frequently submit systematic projects to be implemented with Highway 
Safety Improvement Program (HSIP) funds. Upgrading pavement markings to more durable 
materials is a common roadway-segment safety improvement systematic project. In order to 
make the most efficient use of safety funding available, it would be beneficial to research the 
effectiveness of these systematic improvements in reducing crashes and to identify thresholds for 
retro-reflectivity, which impact safety in Arizona. This information would enable HSIP 
Coordinators to make more informed decisions on the implementation of these systematic 
projects. 


RESEARCH OBJECTIVES 


The research will provide HSIP Coordinators with more data when making fund allocation 
decisions for systematic projects. The research will provide HSIP and maintenance departments 
with thresholds based on crash data for replacement of deteriorated pavement markings. 


EXPECTED IMPLEMENTATION 


The research results will be deployed in the Local Government HSIP evaluation of submittals 
and in Maintenance programs throughout the state. 


STATUS OF THE RESEARCH 


The project is not yet underway. 


TECHNICAL ADVISORY COMMITTEE (TAC) 


Mike Manthey ADOT Traffic Group (Sponsor/ Champion) 
Jason Harris ADOT Research Center (Project Manager) 
Kohinoor Kar ADOT Traffic Group 

Raul Amavisca ADOT Traffic Group 

Kelly LaRosa FHWA 
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Research Support Programs 


SPR-110, Library Resources 


This budget item provides for the following services on an ongoing basis: 


Technical—Requests and receives new publications from federal, state, and 
private sources, classifies and catalogs new materials, maintains the library 
computer databases, maintains circulation records. 


Service—Provides complete research assistance, including customized biblio- 
graphies from computer databases for Arizona Department of Transportation 
(ADOT) staff upon request, distributes library materials to ADOT staff, provides 
photocopies of articles upon request, provides interlibrary loans of books. 


Public Awareness—Monitors the printing and distribution of all Research Center 
publications, coordinates the efforts taken to increase public awareness, provides 
brief library presentations to ADOT staff upon request, maintains both Internet 
and Intranet sites. 


SPR-111, AASHTO and Transportation Research Board Correlation Service 


This budget item is established to enable ADOT to participate in research studies 
initiated by the American Association of State Highway and Transportation 
Officials (AASHTO), implement the results of AASHTO work, and to support 
the annual subscription to the Transportation Research Board (TRB) Correlation 
Service. Dues for participation in AASHTO’s National Transportation Product 
Evaluation Program (NTPEP) are provided by this item. 


SPR-112, Administration of Research 


The budget for Administration of Research is based on the prior year’s 
expenditures and the planned projection of activities for Fiscal Year 2010. The 
ADOT Research Center is responsible for initiation, technical review, 
coordination, and implementation of the research activities of ADOT. Other 
participating charges made to Administration are out-of-state travel expenses to 
national/regional conferences, short courses or seminars. 


Other administrative costs are computer use, in-state travel, and office supplies. 
Research personnel are responsible for the publication of many reports derived 
from these activities. Payroll expenditures for secretarial service and typing are 
charged as overhead costs, as well as graphic artwork and printing. 
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SPR-112, Administration of Research (continued) 

This budget item also provides for state services rendered in support of the SPR 
program. Examples include, but are not limited to, engineering consultant 
services and external/internal audits. Other costs include miscellaneous services, 
and employee-related expenses. 


SPR-113, Support Staff Salaries 

This budget item is established to provide the funding for staff support for the 
ADOT Research Center. The staff provides the expertise to manage and conduct 
research identified in the State Planning and Research (SPR) Program. 


SPR-114, Research Reports — Technical Editing and Printing 


This budget item provides support for research report editing and publishing. It is 
anticipated that up to 14 pending draft reports will be sent to On-call technical 
editors for final preparation; additionally, the publication of the Arizona 
Transportation History report in book form will be funded from this budget item. 


SPR-116, Product Evaluation Program 


The Product Evaluation Program coordinates the review and acceptance of new 
products for possible use by ADOT and maintains the Approved Products List 
(APL). The program administrator coordinates the program with two Product 
Evaluation Committees: Materials Product Evaluation Committee (MatPEC), and 
Traffic Control Product Evaluation Committee (TCPEC). 


SPR-117, Local Technical Assistance Program (LTAP) 


This budget item is to identify the State’s portion of the LTAP undertaking for 
this fiscal year. Annual renewal is subject to co-sponsorship by the Federal 
Highway Administration (FHWA). 


SPR-118, Transportation Research Quick Study (TRQS) Program 


This budget item provides funds for specific research topic support. TRQS 
studies are limited to budgets of $5,000 or less. 


SPR-125, NCHRP 


The National Cooperative Highway Research Program (NCHRP) is an applied, 
contract research program that develops near-term, practical solutions to problems 
facing transportation agencies. 
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SPR-127, Small Budget Studies 


These funds provide an annual allotment specifically designated for small budget 
projects ($40,000 or less). These projects may be undertaken at any time during 
the year. 

SPR-128, New Facility 


These funds will enable the Research Center to relocate from a leased facility to a 
state-owned building. Relocation is scheduled for June 2011. 


SPR-994, MPD Portfolio Adjustment Projects 


These funds will enable the MPD Director, working with the research director 
and staff, to commission studies that will help to balance the research portfolio in 
accordance with FHWA Performance Measures. 


SPR-995, Director’s Special Projects 


These funds are set aside for projects requested by ADOT executive management 
at any time during the year. 


SPR-996, Project Additions 


These funds are available to fund expansions or additions to existing research 
projects. 


SPR-997, Participation Projects 


These are funds available for participation in research projects with other states. 


SPR-998, Budget Closeout Funds 


Carry over funds from budget years that are closed out do not become available 
for 6-12 months after the budget year is closed down. These funds are used to 
finance active projects from the closed year until the rollover funds become 
available. 


SPR-999, Special Projects/Contingency 


This is a placeholder for unused funds from completed projects and a reserve for 
project additions and executive management projects above the planned amounts. 
They can also be used to fund additional projects supported by the Research 
Council in either the major project selection process or the small budget program. 
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Current Pooled Fund Projects 


, ‘ Project 
Project , ; Obligated 
No. National Studies Auaouat Manager 
TPF-5(105) | Transportation Library Connectivity and $10,000 Dale Steele 


Development 


TPF-5(166) | Application of Three-Dimensional Laser No funding | Christ Dimitroplos 


Scanning for the Identification, in FY 2012 
Evaluation, and Management of Unstable 
Highway Slopes 
PF-1289 Executive Workshops on Strategies and $10,000 TBD 


Best Practices for State Departments of 
Transportation to Support 
Commercialization of Electric Vehicles 
(EV) and Infrastructure 


For additional information on pooled fund projects see the Internet at: www.pooledfund.org 
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Appendix 1: Research Publications Catalogue 


This catalog lists research reports published by the Arizona Transportation Research Center that are in 
print. All items are on file in the Arizona Transportation Research Center Library. Reports may be used 
in that library but may not be checked out. 


Copies of research reports are available free of charge to universities and government agencies. Recent 


ones are on the ADOT Research Center web page and the National Transportation Library’s Digital 
Collection page. 


For More Information Please Contact: 


Dale Steele, Librarian 

Arizona Transportation Research Center 
Arizona Department of Transportation 
206 South 17" Avenue, #075R 


Phoenix, AZ 85007 
(602) 712-3138 
(602) 712-3400 [fax] 


Non-public organizations may purchase copies. 
To Purchase Reports, Please Contact: 


Engineering Records Center National Technical Information Service 
Arizona Department of Transportation 5285 Port Royal Road 

1655 W. Jackson - Rm 112F Springfield, VA 22161 

Phoenix, AZ 85007 


602 712-8216 
or 602 712-7498 
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REPORTS LISTED BY REPORT NUMBER. 


AZ-121 


AZ-123 


AZ-124 


AZ-141-1 


AZ-141-2 


AZ-141-3 


AZ-141-4 


AZ-144 


AZ-145 


AZ-146 
AZ-149 


AZ-150 


AZ-152 


AZ-153 


AZ-154 


AZ-155 


AZ-156 


AZ-157 


AZ-158-1 


AZ-161 


AZ-164 


AZ-167 


Final Report: Methods for Estimating the Magnitude and Frequency of Floods 
in Arizona. Roeske, R.H. Sept 1978. 

Testing for Debonding of Asphalt from Aggregates. Jimenez, R.A. April 
1973. 

Final report - Phase 1: Structural design of Asphalt Pavements (Arizona). 
Jimenez, R.A. Oct 1972. 

Soil Erosion and Dust Control on Arizona Highways Interim Final Report: 
Part 1: State of the Art Review. Sultan, Hassan A. Oct 1974. 

Soil Erosion and Dust Control on Arizona Highways Interim Final Report, 
Part 2: Laboratory Testing Program. Sultan, Hassan A. Oct 1974. 

Soil Erosion and Dust Control on Arizona Highways Progress Report, Part 3: 
Field Testing Program. Sultan, Hassan A. Nov 1974. 

Soil Erosion and Dust Control on Arizona Highways Final Report: Field 
Testing Program. Sultan, Hassan A. Feb 1976. 

Polymer Pavement Concrete for Arizona, Study 1. Popovics, Sandor. Nov. 
1974 

Field Stabilization of Chinle Clay By Electro-Osmosis and Base Exchange of 
Ions. Mancini, Frank P.; O'Bannon, Charles E. Oct 1975. 

Frictional Properties of Highway Surfaces. Burns, John C. Aug 1975. 

Field and Laboratory Evaluation of Debonding Test Procedures. Scott, Noel 
R.; Ritter, John B. March 1980. 

Final Report; Phase 1 Asphalt Emulsion Treated Aggregates — Part 1: 
Laboratory Evaluation. Jimenez, R.A. June 1976. 

Implications of Statistical Quality Control of Portland Cement Concrete. 
Gonsalves, George F.D.; Eisenberg, John F. Jan 1975. 

Experimental Moisture Determination for Defining Saturated Surface Dry 
State of Highway Aggregates. Dana, James S.; Peters, Rowan J. June 1974. 
Polymer Pavement Concrete for Arizona; Study 2. Popovics, Sandor March 
1976. 

Development of a Network Optimization System: Appendixes. Kulkarni, R.; 
Golabi, K.; Finn, F.; Alviti, E. Aug 1980 

Subgrade Elastic Modulus for Arizona Pavements: Executive Summary. 
Crossley, Robert W.; Beckwith, George H. Jan 1978. 

Environmental Factor Determination from In-Place Temperature and Moisture 
Measurements under Arizona Pavements. Way, George B. Aug 1980. 
Utilization of Waste Boiler Ash in Highway Construction in Arizona — Part 1: 
Portland Cement Concrete. Rosner, John C.; Hamm, M. Kent. Dec 1976. 
Development of Framework for a Pavement Management System for Arizona. 
Finn, F.N.; Kulkarni, R.; Mcmorran, J. Aug 1976. 

Final Report — Phase 1: Testing Methods for Asphalt Rubber. Jimenez, R.A. 
Jan 1978. 

Laboratory and Field Development of Asphalt Rubber for Use as a 
Waterproof Membrane. Frobel, R.K.; Jimenez, R.A.; Cluff, C.B. May 1977. 
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AZ-174 


AZ-175 


AZ-176 


AZ-178 


AZ-179 


AZ-180 


AZ-181 
AZ-182 


AZ-183 


AZ-184 


AZ-186 


AZ-187 


AZ-188 
AZ-189 


AZ-191 


AZ-192 


AZ-195-1 


AZ-196 


AZ-197 


AZ-198-1 


AZ-198-2 


AZ-198-3 


Optical Sieve Comparator Development Project. Poluianov, G.; Mancini, F.P. 
June 1979. 

Field and Laboratory Evaluation of Sulfur Asphalt Patching Materials. 
McCullagh, Frank R. Aug 1982. 

Sulfur-Asphalt and Aggregate Mixtures. Jimenez, R.A.; Meier, W.R. June 
1981. 

Laboratory Evaluation of a Chemical Coupling Agent to Prevent Debonding 
of Asphalts from Aggregates. Divito, Joseph A. Aug 1981. 

Arizona's Salt Gradient Solar Pond. Hauskins, John B., Jr.; Mancini, Frank; 
Kolaja, Rudolf Oct 1987. 

An Evaluation of Driver Behavior at Signalized Intersections. Wortman, 
R.H.; Matthias, J.S. Jan 1983. 

Pavement Cracking Inventory Study. Mackenzie, James S. May 1982. 
Overlay Deflection Design Method for Arizona. Eisenberg, John F.; Way, 
George B.; Delton, James P.; Lawson, John E. March 1983. 

Analysis of Low Modulus Interlayers in Existing Pavements. McCullagh, 
Frank R.; Crabtree, Paul. 1983. 

Predicting scour at bridges: questions not fully answered - scour at sill 
structures. Laursen, Emmett M.; Flick, Matthew W. 1983. 

Laboratory Evaluation of Anti-Reflection Cracking Materials. Jimenez, R.A. 
Meier, W.R. Dec 1983. 

Reactive Silane-Coupled Asphalt/Mineral Composites as Binders in Paving 
Construction. Faulkner, Jeffrey A. Dec 1983. 

Evaluation of Methods to Control Debonding. Jimenez, R.A. Dec 1988. 
Asphaltic Concrete Mix Design Evaluation. Jimenez, R.A.; Dadeppo, D.A. 
June 1986. 

Optimization of Traffic Signal Change Intervals. Wortman, Robert H.; Fox, 
Thomas C. June 1986. 

Left Turn Signal Warrants for Arizona. Matthias, J.S.; Upchurch, J.E. May 
1985. 

Vehicle Classification Procedure Study. Matthias, J.S.; Dean, A.G. June 
1984. 

Visual Processing and Driving Safety. Lindholm, Julie Mapes; Young, H. 
Hewitt; Radwan, A. Essam Nov 1986. 

The Technical Feasibility, Socioeconomic Impact and Environmental Benefits 
of Alternate Energy Vehicles in the State of Arizona. Saczalski, Ken; 
Mullens, Lanny; Schnorr, Janet; Morgan, James. Aug 1986. 

An Evaluation of Alternative Economic Inducements to Ridesharing for the 
Arizona Commuter — Vol. 1: Project Overview and Findings. Black, William 
C.; Plane, David A.; Westbrook, Robert A. June 1985. 

An Evaluation of Alternative Economic Inducements to Ridesharing for the 
Arizona Commuter — Vol. 2: Research Methodology. Black, William C.; 
Plane, David A.; Westbrook, Robert A. June 1985. 

An Evaluation of Alternative Economic Inducements to Ridesharing for the 
Arizona Commuter Vol. 3: Appendices. Black, William C.; Plane, David A.; 
Westbrook, Robert A. June 1985. 
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AZ-200 


AZ-201 


AZ-202-1 


AZ-202-2 


AZ-202-3 


AZ-202-4 


AZ-204 


AZ-205-1 


AZ-205-2 


AZ-205-3 


AZ-206 


AZ-207 


AZ-207-1 


AZ-207-2 


AZ-208 
AZ-209-1 


AZ-209-2 


Evaluation of Alternative Lighting Systems for Guide Sign Illumination. 
Upchurch, Jonathan E.; Bordin, Jeffrey T. April 1986. 

Development of Data Measurement Techniques for Traffic Operations 
Analysis at Intersections. Wortman, Robert H.; Fox, Thomas C. June 1985. 
Small Sign Support Analysis Phase 1: Crash Test Program. Ross, Hayes E., 
Jr.; Sicking, Dean L.; Campise, Wanda L.; Zimmer, Richard A. Aug 1988. 
Small Sign Support Analysis Phase 2: Static, Pendulum and Full-Scale Crash 
Test Programs, Vol. 1 (Report). Ross, Hayes E., Jr.; Campise, Wanda L.; 
Schuler, Richard E.; Morgan, James R. Aug 1988. 

Small Sign Support Analysis Phase 2: Static, Pendulum and Full-Scale Crash 
Test Programs, Vol. 2 (Appendices). Ross, Hayes E., Jr.; Morgan, James R.; 
Schuler, Richard E. Aug 1988. 

Small Sign Support Analysis Phase 3: Benefit/Cost Analysis. Ross, Hayes E., 
Jr.; Sicking, Dean L.; Bligh, Roger P. Aug 1988. 

Evaluation of Computer-Aided Drafting and Design Capabilities in the 
Highway Development Environment. Wakefield, William A.; Trujillo, Robert 
T. April 1988. 

Information Systems in ADOT: An Analysis of Intra-Function Flow, Decision 
Support Needs, Existing Systems Utility and User Attitudes Vol. 1: Final 
Report. Moor, W.C.; Bailey, J.E.; Evans, P.A.; Roberts, A. March 1985. 
Information Systems in ADOT: An Analysis of Intra-Function Flow, Decision 
Support Needs, Existing Systems Utility and User Attitudes Vol. 2: Manual 
for Evaluation of Needs and Attitudes of EDP Users. Moor, W.C.; Bailey, 
J.E.; Evans, P.A.; Roberts, A. March 1985. 

Information Systems in ADOT: An Analysis of Intra-Function Flow, Decision 
Support Needs, Existing Systems Utility and User Attitudes Vol. 3: 
Appendices. Moor, W.C.; Bailey, J.E.; Evans, P.A.; Roberts, A. March 1985. 
Brain Damage, Information Processing and Driver Capability. Lindholm, 
Julie Mapes; Inman, Vaughn W. Aug 1987. 

Simplified Bridge Load Rating Methodology Using the National Bridge 
Inventory File Final Report. Imbsen, Roy A.; Schomber, Robert A. Aug 
1987. 

Simplified Bridge Load Rating Methodology Using the National Bridge 
Inventory File Vol. 1: Users Manual. Imbsen, Roy A.; Schomber, Robert A. 
Aug 1987. 

Simplified Bridge Load Rating Methodology Using the National Bridge 
Inventory File Vol. 2: Program Listing. Imbsen, Roy A. ;Schomber, Robert 
A. Aug 1987. 

Scour in Supercritical Flow. Laursen, Emmett M. Oct 1988. 

Comparative Assessment of Computer Programs for Traffic Signal Planning, 
Design and Operations — Vol. 1: Study Approach, Analysis and 
Recommendations. Radwan, A.E.; Sadegh, A.; Matthias, J.S.; Rajan, S.D. 
Dec 1986. 

Comparative Assessment of Computer Programs for Traffic Signal Planning, 
Design and Operations — Vol. 2: Software Descriptions. Radwan, A.E.; 
Sadegh, A.; Matthias, J.S.; Rajan, S.D. Dec 1986. 
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AZ-209-3 


AZ-210-1 


AZ-210-2 


AZ-211 


AZ-212 


AZ-214 


AZ-215 


AZ-216 


AZ-219-1 


AZ-219-2 


AZ-223-1 


AZ-223-3 


AZ-224 1976 


AZ-224-1 


AZ-224-2 


AZ-225-1 


AZ-225-2 


AZ-225-3 


Comparative Assessment of Computer Programs for Traffic Signal Planning, 
Design and Operations — Vol. 3: Recommended Software Output. Radwan, 
A.E.; Sadegh, A.; Matthias, J.S.; Rajan, S.D. Dec 1986. 

Pedestrian Accidents in Arizona: An Investigation of Causative Factors and 
Recommendations for Safety Improvements — Vol. 1: Research Report. 
Matthias, J.S.; Stonex, A. May 1985. 

Pedestrian Accidents in Arizona: An Investigation of Causative Factors and 
Recommendations for Safety Improvements — Vol. 2: Final Report. Matthias, 
J.S.; Stonex, A. May 1985. 

On-Ramp Traffic Control on the Black Canyon Freeway. Rajan, S.D.; 
Blackburn, J.B.; Lien, J.; Subbarao, V. March 1986. 

Use of Solar Energy for Lighting of Overhead Guide Signs, Roadway 
Lighting, and Intersection Traffic Signals. Upchurch, Jonathan E.; Russell, 
Paul E.; McBrien, Edward F. Feb 1989. 

Application of HEC-6 to Ephemeral Rivers of Arizona, United States. Dust, 
D.W.; Bowers, M.T.; Ruff, P.F. May 1985. 

Low Solvent Emulsified Asphalt Study. Meier, W.R., Jr.; Feliz, Phillip D.; 
Schuster, Bernard R. June 1987. 

Test Procedure for Pavement Crack Fillers. Jimenez, R.A. June 1988. 
Evaluation of Increased Pavement Loading — Vol. 1: Research Results and 
Findings. Hudson, Stuart W.; Seeds, Stephen B.; Finn, Fred N.; Carmichael, 
R. Frank, III. Nov 1988. 

Evaluation of Increased Pavement Loading — Vol. 2: Computer Program 
Documentation. Hudson, Stuart W.; Seeds, Stephen B.; High, Robin Nov 
1988. 

The Transportation of Hazardous Materials in Arizona — Vol. 1: 
Comprehensive Study Approach, Analyses and Findings. Radwan, A. Essam; 
Pijawka, K. David; Soesilo, J. Andy. Jan 1986. 

The Transportation of Hazardous Materials in Arizona Vol. 3: Executive 
Summary. Radwan, A. Essam; Pijawka, K. David; Soesilo, J. Andy Jan 
1986. 

Prevention of Reflective Cracking in Arizona Minnetonka-East (A Case 
Study). Way, George B. May 1976. 

A Study of Travel Behavior for Retirement Communities — Vol. 1: Final 
Report. Shapiro, Phillip July 1986. 

A Study of Travel Behavior for Retirement Communities — Vol. 2: 
Appendices and Survey Procedures. Shapiro, Phillip July 1986. 

An Analysis of the Effectiveness of Written Driver License Examinations in 
Evaluating Applicant Driving Abilities Task 1: Revisions of Test and Manual. 
Mcknight, A. James March 1985. 

An Analysis of the Effectiveness of Written Driver License Examinations in 
Evaluating Applicant Driving Abilities, Task 2: Arizona Driver Licensing for 
the 90's. McKnight, A. James. July 1985. 

An Analysis of the Effectiveness of Written Driver License Examinations in 
Evaluating Applicant Driving Abilities, Task 3: Arizona Classified License 
System. McKnight, A. James. August 1986 
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AZ-226-1 


AZ-226-2 


AZ-227 


AZ-227-1 


AZ-227-2 


AZ-228 
AZ-229 


AZ-233-1 


AZ-233-2 


AZ-234 


AZ-235 


AZ-237 


AZ-238 


AZ-240 


AZ-241-1 
AZ-241-2 
AZ-241-3 
AZ-243 
AZ-244 
AZ-245 
AZ-248 


AZ-250-1 


Phoenix Metropolitan Area External Trips Study — Vol. 1: Final Report. 
Barton-Aschman Assoc., Inc. Dec 1986. 

Phoenix Metropolitan Area External Trips Study — Vol. 2: Survey Procedures 
Manual. Barton-Aschman Assoc., Inc. December 1986. 

Porous Pavement for the Control of Highway Runoff - Construction. Meier, 
W.R., Jr. Elnicky, Edward. May 1988. 

Porous Pavement for the Control of Highway Runoff. First Annual 
Monitoring Report. Meier, W.R., Jr.; Elnicky, Edward. July 1988. 

Porous Pavement for the Control of Highway Runoff. Second Annual 
Monitoring Report. Meier, W.R., Jr.; Elnicky, Edward. January 1989. 
Arizona Counties Highway Manual. JHK & Assoc. January 1987. 

Fine Aggregate Shape and Surface Texture. Meier, W.R.; Elnicky, Edward J.; 
Schuster, Bernard R. June 1989. 

Trip Attraction Rates Study — Vol. 1: Final Report. Shapiro, Phillip; Doherty, 
Michael Dec 1987. 

Trip Attraction Rates Study — Vol. 2: Appendices. Shapiro, Phillip; Doherty, 
Michael Dec 1987. 

Potential Impacts of Limiting Federal-Aid Highway Program to Routes of 
Interstate Significance. Witkowski, James M.; Penic, Michael C.; Rodin, 
Mary L.; Connors, Michael C. Feb 1989. 

Analysis of the Sample Interval and Study Period Used to Conduct Delay 
Studies at Signalized Intersections. Hatton, Roger L. Dec 1985. 

Field Testing of Monotube Sign Support Structures. Martin, K.A.; Ehsani, 
M.R.; Bjorhovde, Reidar Sept 1985. 

Evaluation of Arizona's Fatality Rate. Flak, Mark A.; Witkowski, James M.; 
Perkins, David D. Feb 1988. 

Evaluation of Automated Coordinatograph and Attendant Photogrammetric 
Procedures for Highway Design Mapping. Collins, Chester F.; McCullagh, 
Frank R. June 1985. 

Construction Office Automation — Vol. 1: Final Report. Martin, Toby; 
Kreider, Tony; High, Max; Kolaja, Rudolf May 1988. 

Construction Office Automation — Vol. 2: Construction Progress Estimate 
Manual. Martin, Toby; Kreider, Tony; High, Max; Kolaja, Rudolf. May 1988. 
Construction Office Automation — Vol. 3: Construction Material Testing 
Manual. Martin, Toby; Kreider, Tony; High, Max; Kolaja, Rudolf. May 1988. 
Evaluation of Protocol Converters. Blogg, Terry. Oct 1986. 

Transportation Data Management. Aug 1987. 

Drivers Licensing Television Information Display. Bryans, Brian K. April 
1987, 

Evaluation of the Utilization of Videodisc Technology to Automate the Oral 
Driver License Exam. McKnight, A. James; McKnight, A. Scott. Feb. 1991. 
Effects of In-Stream Mining on Channel Stability — Vol. 1: Executive 
Summary. Li, Ruh-Ming; Cotton, George K.; Zeller, Michael E.; Simons, 
Daryl B.; Deschamps, Patricia Q. June 1989. 
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AZ-250-2 Effects of In-Stream Mining on Channel Stability — Vol. 2: Final Report. Li, 
Ruh-Ming; Cotton, George K.; Zeller, Michael E.; Simons, Daryl B.; 
Deschamps, Patricia Q. June 1989. 

AZ-250-3 Effects of In-Stream Mining on Channel Stability — Vol. 3: Appendices. Li, 
Ruh-Ming; Cotton, George K.; Zeller, Michael E.; Simons, Daryl B.; 
Deschamps, Patricia Q. June 1989. 


AZ-251 Analysis of Temporal Demand Shifts to Improve Highway Speed Modeling. 
April 1988. 

AZ-252 Vehicle Occupancy Determinators. Aug 1989. 

AZ-254 Rational Characterization of Pavement Structures Using Deflection Analysis. 


Mamlouk, Michael S.; Houston, William N.; Houston, Sandra L.; Zaniewski, 
John P. Dec 1988. 


AZ-259 Evaluation of the Design of Simple-Span Precast Prestressed Bridge Girders 
Made Continuous for Composite Dead and Live Loads. Fafitis, A.; Divakar, 
M. Oct 1988. 

AZ-260-2 Sizing Riprap for the Protection of Approach Embankments and Spur Dikes 


and Limiting the Depth of Scour at Bridge Piers and Abutments — Vol. 2: 
Design Procedure. Li, Ruh-Ming; Macarthur, Robert; Cotton, George. June 


1989 

AZ-261 Driver Improvement Index. McKnight, James A. June 1988. 

AZ-264 Concrete Pavement Design and Rehabilitation — Report 1: State of the Art of 
PCCP Evaluation Techniques. Zaniewski, John P. June 1986. 

AZ-264-1 Evaluation of Concrete Pavements in the Phoenix Urban Corridor — Vol. 1: 


Final Report. Smith, K.D.; Peshkin, D.G.; Mueller, A.L.; Owusu-Antwi, E.; 
Darter, M.I. Sept 1991. 

AZ-264-2 Evaluation of Concrete Pavements in the Phoenix Urban Corridor — Vol. 2: 
Appendices. Smith, K.D.; Peshkin, D.G.; Mueller, A.L.; Owusu-Antwi, E.; 
Darter, M.I. September 1991. 


AZ-267 Development, Evaluation and Application of Left Turn Signal Warrants. 
Upchurch, Jonathan E.; Radwan, A. Essam; Dean, Arthur G. August 1991. 

AZ-275 Evaluation of Non-Lead Paint Systems: State of the Art. Tinklenberg, Gary L. 
March 1987. 

AZ-276 Storm Rainfall Probability Atlas for Arizona. Reich, B.M.; Brazel, A.J.; Clark, 
R.A. October 1988. 

AZ-278 Present Status of Management and Technical Practices on Alluvial Fan Areas 


in Arizona. Ward, Robert L. Nov 1988. 
AZ-279 1988 Construction Material Testing and Quality Assurance Infrastructure Concept 
Report. Pomanti, Catherine; Wilson, Tom Dec 1988. 


AZ-281 Highway Drainage Design Manual, Hydrology. March 1993. 

AZ-282 Socioeconomic and Land Value Impact of Urban Freeways in Arizona. 
Tomasik, Jack Oct 1987. 

AZ-282 Socioeconomic and Land Value Impact of Urban Freeways in Arizona: 
Executive Summary. Tomasik, Jack Oct 1987. 

AZ-288 Safety and Operational Impacts of Raising the Speed Limit to 65 mph. 


Upchurch, Jonathan; Rahman, Mushtaqur April 1989. 
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AZ-307 
AZ-314 
AZ-318-1 
AZ-318-2 
AZ-321 
AZ-322 
AZ-328 
AZ-329 
AZ-330 
AZ-340 
AZ-349 
AZ-350 
AZ-352 
AZ-356-1 
AZ-356-2 


AZ-358 


AZ-364 


AZ-366 


AZ-368 


AZ-372-1 


AZ-372-2 


AZ-377-1 


AZ-377-2 


AZ-379-1 


Effect of Right-Turning Vehicles on Traffic Signal Volume Warrants: Final 
Report. Eure, Eldon Todd; Radwan, A. Essam March 1991. 

Development of an Urban Truck Travel Model for the Phoenix Metropolitan 
Area. Ruiter, Earl R. Feb 1992. 

Landscape Inventory and Management System Technology for Highway 
Transportation. Landphair, Harlow; Larsen, Terry; Perry, Cliff. April 1994. 
User's Manual Documentation. Perry, Cliff; Bruner, Melody; Prakrashumar, 
Suhas. April 1994. 

Comparative Analysis of Leading and Lagging Left Turns. Lee, Jim C.; 
Wortman, Robert H.; Hook, David J.P.; Poppe, Mark J. Aug 1991. 

Forensic Pavement Analysis. Denicholas, Maralou April 1990. 

Slow Speed Weigh-In-Motion Study. Denicholas, Maralou Aug 1989. 
Evaluation of Bridge Approach Rails. Bligh, Roger P.; Sicking, Dean L.; 
Bullard, L. May 1992. 

Interchange Design and Software Analysis. Radwan, A. Essam Feb 1990. 
Vehicle-Pavement Interaction. Mamlouk, Michael S. Jan 1990. 

Hydraulic Modeling of Alluvial Fans Using DAMBRK (NWS Computer 
Model). Mushtaq, Hasan; Mays, L.W. Feb 1991. 

Laboratory Evaluation of Typical ADOT Asphalt Concrete. Mamlouk, 
Michael S.; Khanal, Punya P. Aug 1990. 

Porous Pavement for Control of Highway Run-Off. Hossain, Mustaque; 
Scofield, Larry A. July 1991. 

MIDAS: Motorist Information and Driver Automation Systems. Hill, 
Christopher; Emmott, Neil April 1991. 

ENTERPRISE: Evaluating New Technologies for Roads Program Initiatives 
in Safety and Efficiency. Hill, Christopher; Emmott, Neil April 1991. 
Reflective License Plate Material: Evaluation of Conspicuity and Legibility 
Performance for a Standard License Plate Configuration Using Beads on Paint 
Versus Reflective Sheeting. Zwahlen, Helmut T. April 1991. 

Evaluation of Traffic Violators Schools (TVS) vs Traffic Survival Schools 
(TSS). McKnight, A. James; Tippetts, A. Scott. April 1993. 

Psychological and Physiological Consequences of Driving Stress. Sadalla, 
Edward K.; Hauser, Edwin. Nov. 1991. 

Processes for the Design of Large Stone Mixtures: A Review. Jimenez, R.A. 
Jan. 1993. 

Cost/ Benefit and Risk Assessment Procedure for the Product Evaluation 
Program — Vol. 1: Product Evaluation Model Final Report. Lewis, David; 
Liner, Doug; Harvey, Jonathan. Jan 1995. 

Cost/Benefit and Risk Assessment Procedure for the Product Evaluation 
Program — Vol. 2: Product Evaluation Model Reference Manual and User's 
Guide. Lewis, David; Liner, Doug; Harvey, Jonathan. Jan. 1995. 
Construction Report for Arizona's SHRP SPS-4 Experiment. Meier, W.R., 
Jr.; Elnicky, Edward J. Aug 1992. 

Construction Report for Arizona's SHRP SPS-4 Experiment: Appendices. 
Meier, W.R., Jr.; Elnicky, Edward J. August 1992 

SPS-5 and SPS-6 SHRP Data Collection. Dec 1992. 
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AZ-383 
AZ-384 


AZ-386 


AZ-387 


AZ-402 


AZ-416 


AZ-418 


AZ-421 


AZ-422 


AZ-431 


AZ-435 


AZ-441 


AZ-442 


AZ-447 


AZ-448 


AZ-450 


AZ-451 


AZ-452 


AZ-454 


AZ-455 


AZ-457 


AZ-460 


RHODES Project: Phase II(A). Head, Larry; Mirchandani, Pitu. July 1994. 
Human Factors in IVHS: Age, Driving Stress and Health. Sadalla, Edward K. 
Dec 1994. 

Test and Evaluation of Arizona Slip-Away Base Luminaire Supports. Bligh, 
Roger P.; Ross, H.E.; Bullard, D.L. Nov 1994. 

LTPP Traffic Data Collection and Monitoring. Kombe, Estomih M. May 
1998. 

Evaluation of Moisture Sensitivity Properties of ADOT Mixtures on US 93, 
v.1. Sebaaly, Peter E.; Eid, Zein; Epps, Jon A. November 2001. 

I-10 / I-17 Phase I FMS Evaluation. Witkowski, James M.; Summers, 
George; Mouasher, Faris; Marum, Michael J. July 1997. 

Customer-Oriented Level of Service Maintenance Management System. 
December 2005. 

Investigate the Effects of Driving Stress on Health. Sadalla, Edward K. June 
1995. 

Strategic Plan for ITS Communication. Gunn, James; Abernethy, Bruce. 
March 1996. 

Strategic Plan for Early Deployment of Intelligent Transportation Systems on 
Interstate 40 Corridor. Wall, Henry; Hauser, Edd; Kolcz, Andrew. May 1997 
Incident Management Systems and Strategies: Traffic Operations Center 
Operations Manual. Lima, Peter M.; O'Laughlin, John B. October 1998. 
Arizona Transportation Technology Transfer Resource Catalog. Lima, Peter. 
July 1995. 

Highway Drainage Design Manual, Hydrology, Metric Version. Sabol, 
George V. December 1994. 

RHODES - ITMS Tempe Field Test Project: Implementation and Field 
Testing of RHODES, a Real-Time Traffic Adaptive Control System. 
Mirchandani, Pitu; Lucas, David E. September 2001. 

Strategy Development for Dust Control and Prevention on I-10. Cowherd, 
Chatten; Grelinger, Mary Ann; Blackburn, Robert; Karimvand, Reza. June 
1997, 

Bridge Approach / Anchor Slab Joint Evaluation. Sundaram, Shan; Dadik, 
Michael. July 1997. 

Integrated Sign Management System - ADOT Maintenance Group. Mueller, 
Kurt; Waters, Cheryl; Ohde, Diane December 2003. 

How Do You Collect and Use Public Information in the Development of 
Transportation Plans and Programs?. Lindstrom, Matthew; Nie, Martin. 
March 1997. 

Integration of ISTEA and Databases. Roetzheim, William. Aug 1997. 
Development of New Pavement Design Equivalent Single Axle Load (ESAL). 
Alavi, Sirous H.; Senn, Kevin A. Sept 1999. 

Strategic Plan for Statewide Deployment of Intelligent Transportation 
Systems in Arizona. Wall, Henry; Kolcz, Andrew Dec 1998. 

Performance Evaluation of Cold In-Place Recycling Projects in Arizona. 
Mallela, J.; Von Quintus, H.L.; Smith, K.L. March 2006. 
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AZ-461 


AZ-462 


AZ-463 


AZ-464 
AZ-465-1 


AZ-465-2 
AZ-466 
AZ-466-2 
AZ-467 
AZ-468-1 
AZ-469 
AZ-470 
AZ-472 
AZ-472-2 
AZ-473-1 
AZ-473-2 
AZ-473-3 
AZ-473-4 
AZ-473b 
AZ-474 
AZ-475-1 
AZ-475-2 


AZ-476 


AZ-477-2 


Procedures for Winter Storm Maintenance Operations. Boselly, S. Edward; 
Blackburn, Robert R.; Amsler, Duane E. October 2005. 

RHODES-ITMS Corridor Control Project. Gettman, Douglas; Head, Larry; 
Mirchanddani, Pitu. May 1999. 

Arizona Quality Initiative Survey of Highway Users and Community Leaders. 
Hemandez, Bruce. July 1997. 

PECOS - ITI Data Models. Joshua, Sarath C. June 1998. 

Effectiveness of Videoconferencing — Phase 1: Pre-Pilot Test Report. Jian- 
Xiang, Zhang Nov 1998. 

Effectiveness of Videoconferencing — Phase II: Post-Pilot Test Report.. Jian- 
Xiang, Zhang; Semmens, John. September 2000. 
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| SPR-127 
| SPR-128 Alteration of ATRC New Facility Location 


SPR-396 | LTPP and Other Test Section Management and 


- Evaluation 


SPR-500 


SPR-577 | 


SPR-587 Evaluation of Salvage and Replanted Native 
_ Plants on ADOT Projects 
SPR-589 Determination of 404 Permit and Habitat 


_ Restoration Requirements 


SPR-600 


_ Project Name 


Library 


ADOT Meeting Support (formerly technical 
editing) 


Transportation Research Quick Study Projects 


NCHRP 


Aggregate Sources for Construction and 
Maintenance in Northern Arizona 


Pavement Noise Study 


Evaluating the Effectiveness of Microbe 
Application to Petroleum Spills at Crash Sites 


Short Name 


Library 


TRB 
Research Administration 


| Staff Salaries 


Writing / tech editing 


- Product Evaluation 


-LTAP 


-TRQS 


NCHRP 


Small Budget 


_ New Facility 


LTPP 
Aggregate Sources - Northern AZ 


- Pavement Noise 


Salvaged Plants 


404 Permit 


Petroleum Spills 
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Proj. ID 
SPR-603 


Project Name 


Continued Evaluation of Measures to Minimize 
; Wildlife-Vehicle Collisions & Maintain Wildlife | 


_ Permeability — Kohls Ranch Section, State 
' Route (SR) 260 


F SPR-605 | 
| SPR-606 
[SPR-613 
/ SPR-617 _ 


SPR-618 - 


SPR-626 
SPR-628 
SPR-631 
SPR-632 | 


SPR-633 _ 


Implementation of the Mechanistic-Empirical 
(M-E) Design Guide for Arizona 


Quantifying the Impact of Opening a New 
Segment of Freeway 


Effects of Snowplow and Deicing Chemicals on 
Rubberized Asphalt Pavements 


Land Use and Traffic Congestion 


State Route 64 Wildlife Accident Reduction 
Study Monitoring 


Asphalt Rubber — Asphaltic Concrete Friction 
Courses (AR-ACFC) 


Development of Materials for Repairing AR- 
ACFC Surfaces 


_ Economical Concrete Mix Designs Utilizing 


- Blended Cements, Performance Based 
_ Specifications, and Rational Pay Factors 


SPR-634 


SPR-636 | 


SPR-642 


Learner-Based Instruction and Communication 
- Modalities in a Distributed Environment 


Short Name 


- SR 260 Elk Study 


MILOS Ramp Metering - Phase 2 
| Freeway Acoustics 


-M-EPDG 


New Freeway Segment 


Snowplow and Deicing 


_ Land Use and Traffic Congestion 


SR-64 Wildlife Accident Reduction 


Maintenance Strategies 


Warm Mix 


_ Repairing AR-ACFC 


Concrete Mix Designs 


Emergency Evacuation Strategies 


Heat Island Effect 


= Tech Curriculum in Distributed 
_ Environment 
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Proj. ID 


SPR-647 


SPR-648 Crash Related Education, Enforcement, and 


_ Engineering Factors 


SPR-649 Safety Issues Due to Unforeseen Stoppage of 


_ High Speed Mainline Traffic 


SPR-650 
SPR-651__ 


SPR-652 
SPR-653 


SPR-654 


SPR-659 


SPR-662 | 


SPR-663 _ 
_ Performance Measures for Timing Plan 
_ Maintenance Using an Actuated Controller — 
- Phase I 
SPR-671 | Data Analysis Methodology to Identify 
_ Effective Countermeasures for Reducing 
_ Fatalities and Injuries on Arizona Roadways 


SPR-672 _ 


SPR-673 Performing Lifecycle Cost Analysis of HPC and 
- Developing HPC Specifications for ADOT 


_ Bridge Projects 


Project Name 


Elk Movements Associated with a High-Traffic 
_ Highway: Interstate-17 


_ Predicting Desert Tortoise (Gopherus agassizzii) 
' Habitat and Identifying Movement Patterns 
_ within the Proposed Highway 95 Realignment 


design decision-making for cost effective safety 
enhancements 


Countermeasures to Reduce Large Truck 
Crashes 


Arizona VII Initiative: Proof of Concept / 
Operational Testing / New name: IntelliDrive” 


Travel Demand Management: Strategies to 
Reduce Single Occupant Vehicle Trips and 


_ Increase Alternate Mode Usage in Arizona 


Genetic Variation of Pronghorn across US 
Highway 89 and State Route 64 


Arizona for the Mechanistic Empirical 
Pavement Design Guide 


Short Name 


_ 1-17 Elk Study 
_ Crash Related Factors 
Stoppage of High Speed Traffic 


_ Hwy 95 Desert Tortoise Habitat 
- Cost effective safety enhancements 


_ Reduce Large Truck Crashes 


IntelliDrive Proof of Concept 


Travel Demand Management 


Genetic Variation of Pronghorn 


| MVD Fee Collections 


Actuated Controller - Phase 1 


Reducing Fatalities 
"Traffic Data Input System for M-E PDG 


- HPC Specifications for Bridges 
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Proj. ID 


SPR-675 


SPR-676 Assessing How “New Media” Can Bolster 


» ADOT’s Outreach and Communication 
_ Effectiveness 


SPR-677 _ 
SPR-678 | 
SPR-679 | 


SPR-680 


| SPR-681 __ 
| SPR-682 _ 
| SPR-686 _ 
| SPR-687 


SPR-689 | Performance Evaluation of a Highway Fencing 
_ Retrofit for Wildlife: I-17 Munds Park to 
_ Woods Canyon 

SPR-690 | Automatic Vehicle Location (AVL) for 
_ Maintenance Work Effort Tracking: Phase 2 


_ Integration 


SPR-691 


Project Name 


Effectiveness of Young Driver Training and 
_ Education Programs 


Evaluation of Measures to Promote Desert 
Bighorn Sheep Permeability: U.S. Highway 93 


Development of Intersection Performance 
Measures for Timing Plan Maintenance Using 
an Actuated Controller — Phase II: Data 
Collection 


Work Zone Instant Driver Warnings: Speed or 
Penalty Messages 


Development of Application Rate Guidelines for 
Winter Storm Management Chemical Additives 
in Use by ADOT through an Ambient 
Monitoring System 
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Short Name 


Young Driver Training 


New Media Study 


_ US 93 Bighorn Sheep Study 
IntelliDrive for Incident Management 
Emergency Evac Strategies - Phase 2 


Actuated Controller - Phase 2 


Speed or Penalty Messages 


Freeway Bottlenecks 


Arizona Highways Magazine Update 


. | Precast Bridge Substructures 


I-17 Fencing for Wildlife: Munds Park 
_ AVL - Phase 2 


Application Rate Guidelines 


Proj. ID 


SPR-692 


SPR-693 Development of an Enterprise Data 


- Management System for Deployment of a 
_ Comprehensive Safety Assessment 


SPR-694 
SPR-695 


SPR-696 
SPR-697 Wrong Way Freeway Ramp Vehicle Detection 


SPR-698 


SPR-699 Materials Properties and Optimum Geometries 


_ for the Design of Noise Walls 


SPR-700 


AZ-703  Post-Construction Evaluation of the 


: Effectiveness of Highway Structures for 
_ Wildlife: US Highway 93 


SPR-704 


SPR-705 
- Applications of Fiber Reinforced Concrete 


SPR-706 | 
SR260 — Rim to Show Low 


SPR-707 | 


Project Name 


_ Development of a Comprehensive Plan to 
- Enhance ADOT's Pavement Management 
_ Forecasting and Decision Making Capability 


Evaluation of Rural Traffic Operations Center 
Capabilities and Needs 

National Household Travel Survey Supplement 
for Arizona 


A Preliminary Study of Climate Adaptation 
Issues for the Statewide Transportation System 
in Arizona 


An Analysis and Optimization of Diamond 
Interchange Phasing 


SB2010-36: Stormwater Enhancement Study: 
Upper Granite Creek, Prescott, Arizona 


_ Calibrating the HSM Predictive Methods for 
_ Arizona Using State-Specific Safety 
_ Performance Functions 


Specifications and Design Guide for Structural 


Wildlife Vehicle Collision Mitigation Study: 


Driver Attitudes on Managed Lanes/Toll Roads 


Short Name 


_ Pavement Management Forecasting 
_ Enterprise Data Management System 


Rural Traffic Operations Center 


_ Nat'l Household Travel Survey 


Climate Adaptation Issues 


Wrong Way Ramp Detection 


- Diamond Interchange Phasing 
Design of Noise Walls 
_ Stormwater Enhancement Study 


: US 93 Post-Const Bighorn Sheep Study 
_ AZ HSM Calibration 


: Fiber Reinforced Concrete 
_ SR260 Wildlife Collision Mitigation 


Managed Lanes/Toll Roads 
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Proj. ID 


SPR-708 


SPR-709 
- Scour 


SPR-710 
SPR-711 | 


SPR-712 | 


| SPR-713 
_ Asphalt Rubber Binder 


SPR-714 


SPR-715 Non-Uniformity in Permitting Practices and 


: Policies Governing Movement of Over- 
_ dimensional Loads 


SPR-716 


| SPR-717 _ 
| SPR-718 

_ Transportation Decision Making 
| SPR-994 MPD Portfolio Adjustment Projects 
| SPR-996 | 
| SPR-997 — 
| SPR-998 


- Budget Closeout Funds 


SPR-999 | Contingency Funds 


Project Name 


_ Design and Implementation of an ADOT Test 
. Intersection for New Traffic Signal Technology 
_ Evaluation — Phase 1 


Field Evaluation Pilot Programs for Bridge 


Evaluation of Bighorn Sheep Overpass 
Effectiveness: US 93 Long Term Monitoring 


Quiet Pavement Pilot Project — Policy Report 


Performance Grading Protocol Modifications for 


MVD and ECD: Fees Study 2010 Update 


ing Assistance for Rural 
Areas and Small Area Transportation Study 
Program 


Impact of Arizona Highways Magazine’s 
Facebook Page on Tourism 


SB2010-37: The Role of Arizona Tribes in 


Director's Special Projects 


Participation Projects 


Short Name 


_ ADOT Test Intersection Phase I 


Pilot Programs for Bridge Scour 


US 93 Bighorn Sheep Long Term 
Monitoring 


_ Diminished Retroreflectivity 


Quiet Pavement Policy Report 


Asphalt Rubber Binder Protocol Mods 


MVD and ECD Fees 


_ Over-dimensional Permitting 


PARA Evaluation 


AZ Highways Facebook page 
Tribes in Transportation Decision 


MPD Portfolio Adj 


_ Director's Special Projects 


Project Additions 


Participation Projects 


Budget Closeout 


Contingency Funds 
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